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OFFICERS    FOR   1898-'99. 


Joseph  H.  Cummin, .       President. 

Long  Island  Railroad,  Long  Island  City,  N.  Y. 
Aabon  S.  Markley,        ....  First  Vice  President. 

Chicago  &  Eastern  Illinois  Railroad,  Danville,  111. 
Charles  C.  Mallard,    ....       Second  Vice  President. 

Southern  Pacific  Railway,  Algiers,  La. 
Walter  A.  Rogers,         ....         Third  Vice  President. 

Chicago,  Milwaukee  &  St.  Paul  Railway,  Chicago,  111. 

Joseph  M.  Staten,  ....       Fourth  Vice  President. 

Chesapeake  &  Ohio  Railway,  Richmond,  Va. 

S.  F.  Patterson, Secretary. 

Boston  <&  Maine  Railroad,  Concord,  N.  H. 

N.  W.  Thompson, Treasurer. 

Pittsburg,  Fort  Wayne  &  Chicago  Railway,  Fort  Wayne,  Ind. 

EXECUTIVE  MEMBERS. 

Wm.  S.  Danes, .   Peru,  Ind. 

Wabash  Railroad. 

J.  H.  Markley, Peoria,  111. 

Toledo,  Peoria  &  Western  Railway. 
W.  O.  Eggleston,  ......        Huntington,  Ind. 

Chicago  &  Erie  Railroad. 

R.  L.  Heflin, Grafton,  West  Va. 

Baltimore  &  Ohio  Railroad. 

F.  W.  Tanner, Atchison,  Kansas. 

Missouri  Pacific  Railway. 

A.  Zimmerman, Denver,  Colorado. 

Union  Pacific,  Denver  &  Gulf  Railroad. 

PAST-PRESIDENTS. 

O.  J.  Travis,  Chicago,  111. 

Illinois  Central  Railway. 

H.  M.  Hall, Olney,  111. 

Ohio  &  Mississippi  Railway. 

J.  E.  Wallace, Springfield,  111. 

Geo.  W.  Andrews, Wilmington,  Del. 

Baltimore  &  Ohio  Railroad. 

W.  A.  McGonagle, Two  Harbors,  Minn. 

Duluth  &  Iron  Range  Railroad. 

James  Stannard, Moberly,  Mo. 

Wabash  Railroad. 

Walter  G.  Berg, Lehigh  Valley  Railroad. 

South  Bethlehem,  Pa. 
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COMMITTEES  FOR   1898-*99. 


COMMITTEES   OX    SUBJECTS    FOB   REPORT    AND    DISCISSION. 

1.  What  is  the  most  economical  method  of  painting  railway 

bridges  and  buildings,  and  best  material  to  use. 

A.  Montzheimer. 

B.  F.  Pickering. 
H.  D.  Cleaveland. 
W.  A.  McGonagle. 

2.  Life  of  different  kinds  of  timber  in  bridges  of  various  kinds, 

and  advisability  of  protecting  same  from  the  weather. 

B.  W.  Gappy. 

3.  The  best  method  of  constructing  and  maintaining  highway 

and  farm  crossings. 

J.  H.  Markley. 
W.  O.  Eggleston. 
T.  M.  Strain. 
O.  J.  Travis. 

4.  Best  practical  sanitary  arrangement  for  local  stations  where 

there  are  no  water  or  sewer  svs terns. 

W.  A.  Rogers. 
J.  B.  Sheldon. 

C.  H.  Miller. 
J.  Mclntyre. 

5.  Best  and  most  economical  plant  for  pumping  water  for  water 

stations. 

A.  Shane. 
A.  S.  Markley. 
K.  L.  Heflin. 
W.  E.  Smith. 

6.  Necessary  and  kind  of  tools  for  the  proper  equipment  of  a 

gang  of  bridge  men. 

G.  J.  Bishop. 
G.  W.  ilinman. 
M.  Riney. 
A.  Zimmerman. 


7.  Best  snow  fence — stationary  and  portable. 

JL.  W.  Merrick. 
A.  £.  Killam. 
J.  D.  Isaacs. 
A.  H.  King. 

8.  Prevention  of  fire  in  railroad  buildings. 

G.  W.  Andrews. 
A.  D.  Schindler. 
W.  E.  Smith. 
S.  B.  Rice. 

9.  What  repairs  and  how  can  they  be  safely  made  to  metal  and 

wood  spans  without  the  use  of  false  work. 

F.  S.  Edinger. 
J.  E.  Greiner. 
J.  D.  Isaacs. 
W.  A.  Rogers. 
H.  W.  Fletcher. 

COMMITTEE    ON    APPLICATIONS   FOR    MEMBERSHIP. 

James  Stannard: 
C.  P.  Austin. 
Geo.  W.  Andrews. 

SPECIAL    COMMITTEE    ON    RELIEF. 

A.  S.  Markley. 
W.  M.  Noon. 

G.  W.  Hinman. 
W.  S.  Danes. 


PROCEEDINGS  OF  THE  EIGHTH  ANNUAL  CONVENTION 

OF  THE 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS, 

HELD  IN  RICHMOND,  VA.,  OCTOBER  18  AND  19,  1888. 


MORNING  SESSION. 

Tuesday,  October  18,  1898. 

The  convention  was  called  to  order  at  10  o'clock  a.  m.,  Octo- 
ber 18,  1898,  in' the  Assembly  Room  of  Murphy's  Hotel,  Rich- 
mond, Va.,  by  the  President,  Walter  G.  Berg,  who  called  upon 
Mr.  J.  H.  Cummin  to  open  the  session  with  prayer. 

Prayer  was  then  offered  by  Mr.  Cummin. 

At  the  President's  request,  Mr.  Joseph  IT.  Cummin  acted  as 
Assistant  Secretary  of  the  convention. 

The  Secretary  then  called  the  roll,  and  the  following  members 
responded  : 

ROLL-CALL. 

George  W.  Andrews,  Baltimore  &  Ohio  R.  R. 
Cyrus  P.  Austin,  Boston  &  Maine  R.  R. 
Walter  G.  Berg,  Lehigh  Valley  R.  R. 
Joseph  H.  Cummin,  L.  Island  R.  R. 
W.  S.  Danes,  Wabash  R.  R. 
W.  O.  Egglkston,  Chicago  &  Erie  R.  R. 
Fred  Eilers,  C,  B.  &  Q.  R.  R. 
Holland  W.  Fletcher,  C.  &  N.  W.  R.  R. 
John  Foreman,  Philadelphia  &  Reading  R.  R. 
R.  L.  Heflix,  Baltimore  &  Ohio  R.  R. 
C.  M.  Large,  Erie  &  Pittsburg  Ry. 
Aaron  S.  Marklet,  C.  &.  E.  I.  R.  R. 


John  H.  Mark  ley,  T.  P.  &  W.  Ry. 

James  McIntyke,  Erie  R.  R. 

W.  B.  Mitchell,  N.  Y.,  P.  &  O.  R.  R. 

S.  F.  Patterson,  Boston  &  Maine  R.  R. 

A.  Shane,  T.,  St.  L.  &  K.  C.  R.  R. 

J.  B.  Sheldon,  N.  Y.,  N.  H.  &  H.  R.  R. 

James  Stannabd,  Wabash  R.  R. 

T.  M.  Strain,  Wabash  R.  R. 

Joseph  M.  Staten,  Chesapeake  <&  Ohio  R.  R. 

N.  W.  Thompson,  P.,  F.  W.  &  C.  Ry. 

C.  W.  Vandebgrift,  Chesapeake  &  Ohio  R.  R. 

J.  P.  Snow,  Boston  &  Maine  R.  R. 

A.  W.  Merrick,  Chicago  &  Northwestern  R.  R. 

The  following  nine  applicants  _for.me»*ibership,  subsequently, 
elected,  were  also  present : 

A.  £.  Killam,  Intercolonial  Ry. 

H.  D.  Cleveland,  Pittsburg,  Bessemer  &  L.  £.  R.  R. 

B.  F.  Pickering,  Boston  &  Maine  R.  R. 
J.  Y.  Hill,  Southern  Railway. 

W.  E.  Smith,  C,  M.  <fe  St.  Paul  Ry. 

A.  A.  Page,  Boston  &  Maine  R.  R. 
I.  Garrison,  C.  <&  O.  R.  R. 

John  I.  Banks,  Chicago  Great  Western  Ry. 

S.  B.  Rice,  Richmond,  Fredericksburg  <&  Potomac  R.  R. 

President. — The  next  order  of  business  is  reading  the  min- 
utes of  the  last  meeting. 

Mr.  Cummin. — As  the  minutes  of  the  last  meeting  have  been 
printed,  I  move  that  the  reading  be  dispensed  with. 

Motion  seconded  and  carried. 

On  motion,  the  minutes  as  printed  were  approved. 

President. — Next  in  order  is  the  admission  of  new  members. 
I  will  call  on  the  Chairman  of  the  Committee  on  Applications, 
Mr.  Cummin,  for  the  report  of  that  committee. 

Mr.  Cummin  then  submitted  the  following  report : 

Richmond,  October  18,  1898. 
Your  Committee  on  Applications  would  recommend  the  election  of 
the  following  gentlemen: 

Daniel  Robertson,  Southern  Pacific  R.  R. 

N.  H.  LaFountain,  Chicago,  Milwaukee  &  St.  Paul  R.  R. 

B.  F.  Pickering,  Boston  &  Maine  R.  R. 
Chas.  Carr,  Michigan  Central  R.  R. 

I.  F.  White,  CmH.  &  D.  R.  R. 

J.  Y.  Hill,  Southern  Ry. 

A.  D.  Schindler,  San  Francisco  &  San  Joaquin  Valley  Ry. 
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T.  A.  Cansey,  Kansas  City,  Fort  Scott  &  Memphis  R.  R. 

A.  E.  Killam,  Intercolonial  Ry. 

John  I.  Banks,  Chicago  Great  Western  Ry. 

H.  D.  Clraveland,  Pittsburg,  Bessemer  <fe  Lake  Erie  R.  R. 

A.  A.  Page,  Boston  &  Maine  R.  R. 

J.  W.  Anderson,  C,  H.  &  D.  R.  R. 

W.  E.  Smith,  Chicago,  Milwaukee  &  St.  Paul  R.  R. 

S.  B.  Rice,  Richmond,  Fredericksburg  <fc  Potomac  R.  R. 

R.  W.  HUTCHING8,  Southern  Ry.  i 

C.  H.  Miller,  C,  C,  C  &  St.  *L.  R.  R.  , 

J.  T.  McIlwaine,  Cleveland  Terminal  Valley  R.  R. 

Frank  G.'  Jonah,  St.  L.,  Peoria  &  Northern  R.  R. 

Albert  Mountfort,  Boston  <fe  Maine  R.  R. 

I.  Garrison,  C.  <fc  O.  Ry. 

We  would  recommend  that  the  following  three  applications  be  held 
over  until  the  next  meeting: 

•&1  Vermont  R.  R. 
[oLMEsTEenffa^TMiiiuiil  Jl   R. 
Geo.  J.  Patterson,  Central  Vermont  R.  R. 

J.  II.  Cummin, 
Geo.  W.  Andrewb, 
C.  P.  Austin, 

Committee. 

Mr.  Cummin. — I  would  state  that  the  reason  the  commit- 
tee recommend  holding  over  these  three  applications  is  that 
they  are  not  fully  satisfied  as  to  the  qualifications  of  the  gen- 
tlemen to  become  members  of  the  Association,  and  have  writ- 
ten for  further  information  on  the  subject,  but  have  as  yet  re- 
ceived no  replies.  I  would  ask  all  the  gentlemen  whose  names 
have  been  read,  if  they  are  present,  to  please  step  forward. 

President. — Gentlemen,  you  have  heard  the  report  of  the 
committee.  If  there  is  no  objection  we  will  consider  the 
applications  for  membership  of  these  gentlemen,  as  far  as 
recommended  by  the  committee,  in  one  vote. 

Mr.  Cummin. — I  move  that  the  secretary  cast  one  vote  for 
the  names  as  read  and  recommended  by  the  Application  Com- 
mittee. 

Motion  secouded  and  carried. 

President. — I  take  pleasure  in  declaring  the  gentlemen 
named,  members  of  this  Association.  Unless  there  is  some 
objection,  it  will  be  further  considered  as  the  sense  of  the 
convention  that  the  three  applications  referred  to  by  the  com- 
mittee are  held  over. 

A  brief  recess  was  here  taken  to  allow  Mr.  Cummin  to  intro- 
duce the  new  members;  after  which  the  president  read  his 
address. 
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PRESIDENT'S  ADDRESS. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Under  the  by-laws  of  this  Association  it  is  incumbent  on  the  presi- 
dent to  present  an  annual  address,  the  purpose  of  which,  in  accord- 
ance witli  the  unwritten  law  observed  by  my  predecessors  in  office,  is 
clearly  to  obtain  a  brief  report  of  the  work  and  progress  of  the  Asso- 
ciation during  the  past  year. 

1  desire  to  primarily  call  attention  that  this  is  the  first  year  dur- 
ing the  existence  of  our  Association  in  which  no  deaths  of  members 
have  occurred. 

The  affairs  of  the  Association  have  been  faithfully  administered  by 
its  officers,  more  particularly  by  our  efficient  secretary,  Hon.  S.  F. 
Patterson,  and,  as  further  evidenced  by  the  large  attendance  at  the 
several  meetings  of  the  Executive  Committee  held  during  the  year. 

Our  membership  during  the  year  numbered  127.  The  financial  bal- 
ance is  good  considering  the  expenses  incurred  in  publishing  our  last 
proceedings,  consisting  of  a  book  of  nearly  300  pages  and  including 
06  pages  of  illustrations,  a  truly  excellent  showing  and  far  exceeding 
in  quality  and  inherent  value  the  proceedings  of  any  similar  tech- 
nical or  railroad  association  with  such  a  comparatively  small  member- 
ship. 

The  Executive  Committee  held  a  meeting  at  Denver,  Col.,  on  Octo- 
ber 21,  1897,  at  which  eight  members  were  present.  Sundry  business 
was  transacted  relative  to  editing  and  publishing  the  proceedings  of 
the  Denver  convention,  dropping  delinquent  members,  and  other  minor 
matters. 

The  committee  held  a  second  meeting  at  Chicago,  III.,  on  Feb.  21, 
1898,  at  which  eight  members  were  present.  The  business  transacted 
related  to  sundry  current  matters,  the  financial  status  of  the  Associa- 
tion, approving  payments  of  bills,  approval  of  the  proceedings  as 
edited  and  published,  dropping  delinquent  members,  issuance  of  cir- 
cular letter  relative  to  applicants,  approval  of  decision  to  print  tables  on 
strength  of  timber  beams  and  posts  to  be  prepared  and  presented  to 
the  Association  by  Prof.  Edgar  Kidwell,  appointment  of  Jos.  M. 
Staten  as  the  Local  Committee  of  Arrangements  at  Richmond,  Ya., 
and  sundry  detail  arrangements  for  the  present  convention. 

The  third  meeting  of  the  Executive  Committee  was  held  at  Rich- 
mond, Ya.,  Oct.  17,  1898,  at  which  nine  members  were  present.  Sun- 
dry current  business  was  transacted,  including  a  statement  by  the 
Secretary  as  to  financial  matters,  approval  of  bills  paid,  presentation 
of  the  tables  on  strength  of  timber  beams  and  posts  prepared  by  Prof. 
Edgar  Kidwell. 

The  minutes  of  the  Executive  Committee  meetings  are  in  the  hands 
of  the  Secretary  and  accessible  to  all  members,  and  the  abstract  of  the 
minutes  to  be  presented  by  the  Committee  as  its  annual  report  to  the 
Association  will  give  full  information  as  to  all  the  transactions. 

I  desire  to  emphasize  the  interest  that  has  been  shown  by  the  Exec- 
utive Committee  members  in  the  work  of  this  important  Committee 
and  the  businesslike  methods  pursued  at  their  several  meetings. 

I  have  further  to  report  that,  in  accordance  with  the  motion  adopted 
at  the  last  convention,  the  Executive  Committee  last  spring  approved 
the  draft  of  a  circular  letter  relative  to  applicants  and  authorized  copies 
to  be  sent  out  to  members  and  to  all  railroad  officials  apparently  eli- 
gible under  the  ruling  adopted  by  the  Committee.  One  thousand  cir- 
culars were  printed  and  sent  out  accordingly  during  the  summer. 

I  desire  to  call  particular  attention  to  the  valuable  tables  on  strength 
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of  timber  beams  and  posts  prepared  for  the  Association  by  Prof.  Edgar 
Kidwell,  formerly  of  Michigan  College  of  Mines,  Houghton,  Mich.,  and 
to  express  my  profound  admiration  for  the  energy  and  enthusiasm  dis- 
played by  him  in  this  enormous  task.  The  tables  are  based  on  the  unit 
values  of  strength  for  the  various  timbers  recommended  by  the  Com- 
mittee of  this  Association  in  the  report  on  "  Strength  of  Bridge  and 
Trestle  Timbers"  presented  at  the  New  Orleans  Convention  in  1895. 

An  additional  proof  of  the  value  attributed  to  our  proceedings  by 
the  technical  and  railroad  world  is  offered  by  the  republication  in 
book  form  of  all  our  technical  work  frpm  1891  to  1897,  by  the  "  Road- 
master  and  Foreman,"  of  Chicago,  111. 

Evidence  is  accumulating  daily  that  the  work  of  our  Association  is 
becoming  better  known  and  appreciated,  and  I  unreservedly  make  the 
statement  that  for  a  body  of  men,  comparatively  few  in  number  and 
with  limited  resources,  we  are  turning  out  one  of  the  best  and  most 
complete  publications  of  the  kind  presented  by  any  technical  or  rail- 
road association  in  this  country. 

I  thank  you  all  for  the  valuable  support  you  have  given  me  and  feel 
especially  grateful  to  the  members  of  committees  on  technical  sub- 
jects who  have  responded  to  my  request  and  prepared  able  reports  for 
this  meeting. 

With  the  assurance  that  I  have  endeavored  to  bring  my  best  efforts 
to  bear  in  the  conduct  of  the  business  of  the  Association,  not  only 
from  a  sense  of  duty,  but  actuated  by  my  love  for  and  interest  in  our 
Association,  I  thank  you  for  the  great  honor  conferred  upon  me  in 
having  been  chosen  to  fill  the  highest  position  within  the  gift  of  the 
Association,  one  well  worth  striving  for  by  any  member. 

Walter  G.  Berg, 
President 

Mr.  Staten,  the  local  committee,  being  asked  if  he  desired 
to  make  any  statement  regarding  arrangements  made,  replied 
that  the  programme  already  decided  upon  would  be  followed 
out,  and  he  would  further  like  all  the  members  to  be  ready  to 
leave  the  hotel  at  9  :30  Thursday  morning,  for  the  purpose  of 
visiting  the  tobacco  factories. 

On  motion  of  Mr.  Cummin,  it  was  decided  that  the  conven- 
tion would  visit  the  factories  in  a  body,  at  the  time  suggested. 

The  following  gentlemen  sent  letters,  which  were  read  by  the 
assistant  secretary,  expressing  regret  at  their  inability  to  at- 
tend the  convention:  Prof.  E.  J.  Kidwell,  of  the  Michigan 
College  of  Mines ;  George  J.  Bishop,  Chairman  of  the  Execu- 
tive Committee,  Topeka,  Kans. ;  G.  W.  Hinman,  Evansville, 
Ind. ;  O.  J.  Travis,  Chicago;  A.  Zimmerman,  Denver,  Colo.; 
W.  M.  Noon,  Marquette,  Mich.,  and  W.  A.  Rogers,  Chicago. 

Invitations  were  read  from  the  Chamber  of  Commerce  of 
Detroit,  Mich.,  to  hold  the  meeting  of  the  Association  nt  that 
point  in  1899  ;  also  from  the  Mayor  of  Niagara  Falls  and  the 
Niagara  Falls  Tourist  &  Convention  Association,  extending  a 
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like  invitation  for  that  city,  and  also  an  invitation  from  Cin- 
cinnati. 

President. — I  desire  to  announce  that  in  accordance  with  sim- 
ilar practice  in  previous  years,  the  Association  is  the  recipient 
of  a  delicate  attention  from  the  Sherwin-Williams  Company  in 
the  presentation  of  badges  for  this  meeting*  We  will  take  a 
short  recess  while  these  badges  are  being  distributed. 

President. — The  next  order  of  business  is  reports  of 
committees. 

The  report  of  the  Executive  Committee  was  then  read  by  the 
assistant  secretary,  as  follows  : 

ANNUAL  REPORT  OF  EXECUTIVE  COMMITTEE. 

Abstract  of  Minutes  of  Meeting  of  Executive  Committee 
held  at  Brown  Palace  Hotel,  Denver,  Col.,  October 
21,   1897. 

Meeting  called  to  order  at  3 :30  p.  m.  by  George  J. 
Bishop,  chairman  Executive  Committee. 

Present:  George  J.  Bishop,  S.  F.  Patterson,  Walter  G. 
Berg,  C.  P.  Austin,  M.  Riney,  W.  S.  Danes,  W.  0.  Eggleston, 
and  N.  W.  Thompson. 

Voted  to  increase  bond  of  treasurer  from  $300  to  $500. 

Mr.  Berg  was  authorized  to  prepare  a  circular  letter  to  send 
out  to  eligible  persons  with  a  view  of  iucreasing  our  member- 
ship, and  to  present  it  at  the  next  meeting  of  the  Executive 
Committee. 

Mr.  Berg  and  Mr.  Pattersou  instructed  to  edit  the  pro- 
ceedings of  the  Denver  convention. 

Secretary  instructed  to  issue  1,000  copies  of  the  proceedings. 
Also  to  issue  500  extra  copies  of  directory  of  members,  con- 
stitution, by-laws,  etc. 

Voted,  that  if  necessary  to  take  a  letter  ballot  between  the 
regular  meetings  of  the  Executive  Committee,  the  secretary  shall 
do  so  and  Bix  votes  shall  be  required  to  decide  the  question. 

Adjourned,  subject  to  the  call  of  the  chairman  at  4  :  10  p.  m. 

S.  F.  Patterson, 

Secretary. 
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Abstract  of  Minutes  of   Meeting  of  Executive  Committee 
Held  at  Leland  Hotel,  Chicago,  III.,  February  21,  1808. 

Meeting  called  to  order  at  10  :45  a.  m.,  by  Geo.  J.  Bishop, 
chairman  Executive  Committee. 

Present:  George  J.  Bishop,  S.  F.Patterson,  James  Stan- 
nard,  W.  O.  Eggleston,  J.  H.  Markley,  N.  W.  Thompson, 
O.  J.  Travis,  and  Walter  G.  Berg. 

Messrs.  T.  M.  Strain  and  Aaron  S.  Markley  were  invited  to 
attend  the  meeting. 

The  minutes  of  the  meeting  of  the  committee  at  Denver  on 
October  21,  1897,  read  and  approved. 

Messrs.  Berg  and  Patterson,  the  special  committee  appointed 
to  edit  the  Denver  Proceedings,  reported  and  presented  copy  of 
the  printed  Proceedings  of  the  Seventh  Convention  held  at 
Denver,  Col.  Approved. 

Mr.  Patterson  reported  that  1,000  copies  of  the  Proceedings 
had  been  issued. 

Mr.  Patterson  presented  his  report  relative  to  dropping 
twenty-three  names  from  the  membership  roll  owing  to  the  par- 
ties being  in  arrears  for  annual  dues  for  two  years  or  over,  all 
such  parties  having  been  previously  notiiied  of  the  action  that 
would  be  taken  and  given  a  fixed  time  to  respond.  Moved 
that  the  report  of  the  secretary  be  accepted  and  his  action  in 
dropping  the  twenty- three  names  mentioned  in  his  report,  be 
approved .     Carried . 

The  secretary  presented  statement  and  receipts  for  $629.42 
paid  by  him  since  October  21,  1897.    Approved. 

The  secretary  presented  statement  of  bills  not  paid  amount- 
ing to  $633.10.     Payment  authorized. 

The  secretary  presented  itemized  statement  of  the  financial 
condition  of  the  Association,  with  a  statement  of  all  assets  and 
liabilities,  showing  that,  even  allowing  for  non-collection  of 
certain  assets,  the  Association  would  still  have  a  balance  of  cash 
on  hand  at  the  end  of  the  current  year.  Report  accepted. 

The  secretary  presented  the  bond  of  the  treasurer,  N.  \V. 
Thompson,  for  $500.  The  bond  was  received  and  placed  in 
charge  of  the  secretary  for  safe-keeping. 
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Mr.  Berg,  in  accordance  with  the  resolution  at  the  last  com- 
mittee meeting  at  Denver,  presented  the  draft  of  a  circular 
letter,  a  16-page  pamphlet,  and  two  resolutions,  all  relating  to 
the  question  of  increasing  the  membership  of  the  Association  by 
asking  eligible  parties  to  join.  Mr.  Bishop  presented  letters 
approving  the  draft  of  the  circular  letter  and  of  the  resolutions 
from  the  following  members  of  the  Executive  Committee,  who 
were  not  "present,  namely :  Messrs.  Geo.  W.  Andrews,  C.  P. 
Austin,  M.  Riney,  Wm.  S.  Danes,  and  Jos.  H.  Cummin. 

On  motion,  the  following  resolutions  were  unanimously  car- 
ried : 

Resolved,  That,  in  accordance  with  the  resolution  adopted  at  the 
Denver  convention,  the  president,  the  chairman  of  the  Executive 
Committee,  the  secretary,  and  the  chairman  of  the  Committee  on  Ap- 
plications, be  appointed  a  special  committee  to  issue  a  circular  to  the 
Superintendents  of  Bridges  and  Buildings  of  the  different  railroads  of 
the  country,  explaining  the  benefits  derived  by  membership  in  this 
Association  and  extending  an  invitation  to  all  eligible  parties  to 
join. 

Resolved,  That,  in  the  opinion  of  the  Executive  Committee,  the 
following  clause  of  the  constitution  referring  to  the  eligibility  of  an 
applicant  for  membership,  namely;  "Any  person  at  the  head  of  a 
bridge  and  building  department  on  any  railroad,  or  a  division  or  sub-di- 
vision, and  to  include  assistant  superintendent  and  general  foreman  of 
any  railroad,  shall  be  eligible  to  membership"  should  in  accordance 
with  the  action  of  the  Association  in  the  past,  be  construed  on  the 
basis  that  the  applicant  must  be  in  the  employ  of  a  railroad  company, 
either  as  a  superior  officer  with  general  control  over  questions  affect- 
ing the  bridge  and  building  department,  or  as  a  subordinate  official 
having  actual  responsible  charge  of  work  connected  with  the  construc- 
tion or  maintenance  of  railroad  bridges  or  buildings,  independent  of 
the  actual  title,  whether  as  superintendent,  supervisor,  engineer,  gen- 
eral foreman,  general  inspector,  master  of  road,  master  carpenter,  etc., 
but  not  to  include  persons  only  in  sub-charge  of  individual  jobs  or 
special  classes  of  work,  such  as  gang-foremen,  inspectors,  clerks, 
draftsmen,  etc. 

Moved  that  the  draft  of  circular  letter  and  16-page  pamphlet 
relating  to  the  subject  of  increasing  the  membership,  as  pre- 
sented by  W.  G.  Berg,  be  approved  and  authorized  to  be  sent 
out. 

Moved,  that  the  secretary  be  instructed  to  have  500  copies 
of  the  16-page  pamphlet  printed. 

The  following  motions  relating  to  sundry  matters  and  the 
arrangements  for  the  Richmond  meeting  were  unanimously  car- 
ried : 
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Moved,  That  the  secretary  be  considered  as  the  custodian  of  the  As- 
sociation's banner. 

Moved,  That  the  president  thank  Mr.  Frank  C.  Osborn  for  his  kind 
proposition  to  prepare  for  the  next  convention  a  paper  on  the  sub- 
ject of  "  Cements  and  Cement  Testing/1  but  that  this  committee  does 
not  think  it  advisable  to  take  up  this  subject  as  it  does  not  distinctly 
fall  within  the  direct  sphere  of  the  Association's  work. 

Moved,  That  the  secretary  prepare  a  minute  book  of  the  Executive 
Committee,  embodying  in  same  all  minutes  of  previous  meetings  of 
the  committee,  and  that  hereafter  all  calls  for,  and  minutes  of,  Execu- 
tive Committee  meetings  are  to  be  entered  in  full  detail  in  this  book. 
The  secretary  to  be  the  custodian  of  the  minute  book.  This  book  is 
to  be  accessible  to  members  at  all  conventions. 

Moved  further,  That  the  secretary  be  directed  to  prepare  an  ab- 
stract of  the  minutes  of  all  Executive  Committee  meetings  held  dur- 
ing the  year,  such  abstract  to  be  approved  by  the  Executive  Commit- 
tee at  its  last  meeting  prior  to  the  Annual  Convention,  and  after  re- 
ceiving such  approval  said  abstract  to  be  presented  at  the  Annual 
Convention  as  the  report  of  the  Executive  Committee. 

Moved,  That  the  secretary  request  all  chairmen  of  committees  to 
have  reports  with  illustrations  forwarded  to  him  not  later  than  Sep- 
tember 1,  and  that  advance  copies  of  said  reports  be  mailed  to  the 
technical  press  .and  to  all  members  not  later  than  ten  days  before  the 
Annual  Convention,  with  the  understanding  that  the  reports 
are  not  to  be  published  prior  to  presentation  at  the  convention. 

Moved,  That  the  selling  price  of  the  Denver  Proceedings,  including 
postage,  be  placed  at  one  dollar. 

Moved,  That  the  offer  of  Prof.  Kid  well  to  furnish  certain  tables  and 
accompanying  text,  as  more  fully  explained  in  his  letter  of  January 
12,  1898,  be  accepted  with  the  thanks  of  this  committee  acting  for  the 
Association,  and  that  such  tables  and  accompanying  text  be  published 
in  the  next  proceedings  of  the  Association. 

Moved,  That  Mr.  Jos.  M.  Staten  be  appointed  the  local  committee  on 
arrangements  for  the  Richmond  convention. 

Moved,  That  the  secretary  correspond  with  the  officials  of  the 
Pullman  and  Wagner  Car  Companies  with  a  view  to  securing  reduced 
rates  for  members  and  their  ladies  attending  the  Richmond  conven- 
tion. 

Moved,  That,  acting  on  the  recommendation  of  Mr.  Jos.  M.  Staten, 
Murphy's  Hotel  be  selected  as  headquarters  of  the  Association  at  the 
Richmond  convention. 

Moved,  That  Mr.  Jos.  M.  Staten  be  authorized  to  accept  for  the  As- 
sociation the  propositions  relative  to  rates  and  accommodations  sub- 
mitted by  the  management  of  Murphy's  Hotel  on  January  6,  1898,  by 
the  management  of  Hygeia  Hotel  on  February  4,  1898,  and  by  the  Nor- 
folk &  Washington  Steamboat  Co.  on  January  16,  1898. 

Moved,  That  the  provisional  draft  of  the  programme  for  the  Rich- 
mond convention,  as  submitted  by  the  president,  be  approved,  and 
authority  be  given  president  to  change  same,  if  necessary,  after  fur- 
ther conference  with  Mr.  Jos.  M.  Staten.  The  programme  to  be  sent 
to  all  members  not  later  than  May  1,  1898. 

Moved,  That  Mr.  Jos.  M.  Staten  be  requested  to  accept  for  the  As- 
sociation the  kind  offer  of  the  management  of  the  Chesapeake  &  Ohio 
Ry.,  made  through  Mr.  Staten,  to  give  the  members  of  the  Association 
a  trip  to  Old  Point  Comfort  and  a  sail  on  Chesapeake  Bay  on  October 
21,  1898. 

Moved,  That  Mr.  Jos.  M.  Staten  be  authorized  and  requested  to  ex- 
tend a  cordial  invitation  to  all  officials  of  railroads  centering  in  Rich- 
mond and  vicinity  to  attend  the  sessions  of  the  convention. 
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Moved,  That  the  secretary  be  authorized  to  make  the  necessary  ar- 
rangements for  a  stenographer  for  the  Richmond  convention. 

Moved,  That  the  Chairman  of  the  Executive  Committee  issue  a  call 
for  a  meeting  of  the  Executive  Committee  at  Richmond,  Va.,  on  Mon- 
day, October  17,  1898. 

On  motion,  meeting  adjourned  at  3.45  p.  m.,  to  meet  at 
Richmond,  Va.,  on  October  17,  1898,  unless  sooner  called  to- 
gether by  the  chairman  in  case  of  necessity. 

S.  F.  Patterson, 

Secretary. 


Abstract  of  Minutes  of  Meeting  of  Executive  Committee 
Held  at  Murphy's  Hotel,  Richmond,  Va.,  October 
17,   1898. 

Meeting  called  to  order  at  8  p.  m.  by  C.  P.  Austin. 

Present:  C.  P.  Austin,  Walter  G.  Berg,  S.  F.  Patterson,  N. 
W.  Thompson,  William  S.  Danes,  J.  H.  Markley,  W.  O. 
Eggleston,  George  W.  Andrews,  James  Stannard. 

A  letter  from  Mr.  George  J.  Bishop,  chairman  of  the  Execu- 
tive Committee,  was  read  expressing  his  regrets  at  not  being 
able  to  be  present. 

Messrs.  Joseph  M.  Staten,  Joseph  H.  Cummin,  and  Aaron 
S.  Markley  were  requested  to  attend  the  meeting." 

The  minutes  of  the  Executive  Committee  meeting  at  Chicago, 
on  February  21,  1898,  read  and  approved. 

Mr.  W.  G.  Berg  reported  that  one  thousand  copies  of  the 
circular  letter  relative  to  applications  for  membership,  had  been 
sent  out. 

Mr.  W.  G.  Berg  reported  that  Professor  Edgar  Kidwell  had 
furnished  to  the  Secretary  the  tables  on  strength  of  timber 
beams  and  posts  of  different  spans  and  sizes.  Moved,  that 
the  Executive  Committee  recommend  to  the  convention  that 
the  tables  be  printed  in  the  Proceedings  of  the  Association. 

Mr.  W.  G.  Berg  reported  that  the  Roadmaster  and  Foreman, 
of  Chicago  had  republished  in  book  form  all  the  technical  re- 
port and  discussions  of  the  Association,  contained  in  the  Pro- 
ceedings of  the  Association  from  1891  to  1897.  Moved,  that 
the  Executive  Committee  recommend  to  the  convention  that 
the  thanks  of  the    Association  be  tendered  to  the  editor  and 
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publisher   of  the  Roadmaster  and  Foreman  for  thiB  token  of 
Appreciation  of  the  value  of  the  Association's  work.     Carried. 

Mr.  Joseph  M.  Staten  made  a  statement  relative  to  the  local 
arrangements  he  had  made  for  the  accommodation  and  enter- 
tainment of  members  during  the  convention.  Moved,  that  a 
vote  of  thanks  of  this  committee  be  given  to  Mr.  Staten  for 
the  energy  and  interest  he  has  shown  in  behalf  of  the  Associa- 
tion.    Carried. 

The  Secretary,  Mr.  S.  F.  Patterson,  presented  his  report  to 
the  Executive  Committee,  covering  the  work  done  since  the 
last  meeting  in  Chicago,  also  relative  financial  status  of  the 
Association.  Moved,  that  a  vote  of  thanks  of  this  committee 
be  extended  to  the  Secretary,  Mr.  S.  F.  Patterson,  for  the 
efficient  manner  in  which  the  business  of  the  Association  had 
been  conducted  during  the  last  year.     Carried. 

The  Secretary  read  abstract  of  minutes  of  the  Executive 
Committee  meetings  for  presentation  to  the  convention  as  the 
annual  report  of  the  Executive  Committee.     Approved. 

On  motion,  meeting  adjourned  at  10  p.  m. 

S.  F.  Patterson, 

Secretary. 

On  motion,  the  report  was  ordered  to  be  received,  approved, 
and  incorporated  in  the  printed  proceedings. 

The  President. — We  will,  in  view  of  this  action  on  the  re- 
port, consider  that  the  recommendation  of  the  committee,  with 
respect  to  the  tables  of  strength,  is  likewise  accepted  and  ap- 
proved. It  will  be  appropriate  for  us  to  adopt  a  suitable  resolu- 
tion of  thanks  to  Professor  Kid  well,  and  to  his  collaborator, 
Mr.  Moore,  for  their  kindness  in  preparing  these  tables  for  us. 
We  should  also  return  thanks  to  the  Roadmaster  and  Foreman 
of  Chicago.  These  matters  will  be  referred  to  the  appropriate 
committee.     We  will  now  listen  to  the  report  of   the  Secretary. 

REPORT  OF  SECRETARY. 

Officers  and  Members  of  the  Association  of  Railway  Superintendents 
of  Bridyes  and  Buildings : 

Gentlemen:  Tour  secretary  submits  the  following  report  for  the 
year  ending  October  10,  1898.  The  Executive  Committee  have  had 
three  sessions  since  our  adjournment  at  Denver,  Col.,  last  October, 
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and  their  instructions  have  been  carried  out,  and  I  am  glad  to  report 
our  Association  in  a  flourishing  condition. 

Fourteen  new  names  were  added  to  our  roll  at  our  Denver  conven- 
tion, and  I  report  127  members  now  on  our  roll  with  twenty-one  ap- 
plications to  be  acted  011  at  this  meeting.  It  is  with  gratitude  that  I 
record  that  no  deaths  have  entered  our  ranks  during  the  year. 


FINANCIAL. 

Dr. 

Cash  in  my  hands,  at  last  report 
Cash  received  for  dues 
Cash  received  for  membership  fees 
Cash  received  for  advertisements 
Cash  received  for  sale  of  proceedings 
Cash  received  from  treasurer 


$197.59 
282.58 

72.00 
645.00 

80.15 
130.49 


Total  $1,857.76 

Cr. 

By  expenses  represented  by  vouchers  $1,357.76 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary. 

The  President. — Unless  objection  is  made  this  report  will  be 
referred  to  the  Auditing  Committee.  We  will  now  hear  the  treas- 
urer's report.  , 

REPORT  OF  TREASURER. 

To  the  President  and  Members  qf  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Your  treasurer  submits  the  following  report: 

October  19,  1897,  cash  on  hand  ....        $850.00 

October  17,  1898,  paid  secretary  on  salary  180.49 

Balance  cash  on  hand $219.51 

X.  W.  Thompson, 
Treasurer. 
Richmond,  Va.,  October  18,  1898. 

The  President. — This  report  will  likewise  be  referred  to  the 
Auditing  Committee,  unless  there  is  objection. 

The  next  in  order  is  the  report  of  the  Committee  on  Memoirs. 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Your  Committee  on  Memoirs  respectfully  present  memoirs  of  our 
•deceased  members:  James  DeMars,  C.  E.  Fuller,  L.  S.  Isdell,  J.  J. 
Trautman,  and  T.  B.  Graham. 

These  five  memoirs,  in  addition  to  the  seven  memoirs  presented  at 
the  last  convention,  complete  the  work  of  your  committee,  memoirs 
of  all  deceased  members  having  been  duly  prepared  and  presented  to 
the  Association. 

Walter   G.  Berg. 
Jamks  Stannahd. 
W.  A.  McGonagle. 
B.  F.  Bond. 
2 
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MEMOIR* 

JAMES  DE  MARS. 

Chabter  Member        .                      September  25,  1801. 
Died 1892. 

James  De  Mars,  who  died  during  the  year  1892,  was  Superintendent 
of  bridges  and  buildings  of  the  Wheeling  &  Lake  Erie  railroad  at 
Norwalk,  O. 

He  was  a  charter  member  of  the  Association,  having  joined  at  the 
first  convention  at  St.  Louis,  Mo.,  on  September  25,  1891,  at  which 
convention  he  was  appointed  a  member  of  the  committee  on  "  Inter- 
locking Signals,"  but  died  the  following  year  before  the  report  was 
presented. 

Suitable  resolutions  in  regard  to  his  decease  were  adopted  by  the 
Association  at  Cincinnati,  O.,  on  October  18,  1892. 


MEMOIR.* 

C.  E.  FULLER. 

Charter  Member                              September  25,  1891. 
Fourth  Vice-President     ....  1892-'93. 

Died April  10,  1894. 

C.  E.  Fuller  of  Terre  Haute,  Ind.,  died  April  10,  1894. 

He  was  superintendent  of  bridges  and  buildings  of  the  Terre  Haute 
&  Indianapolis  railroad  at  Terre  Haute,  Ind. 

He  was  a  charter  member  of  the  Association,  having  joined  at  the 
first  convention  at  St.  Louis,  Mo.,  on  September  25,  1891. 

He  was  present  at  the  Cincinnati  meeting  in  October,  1892,  serving 
on  the  committee  on  Subjects  for  Discussion,  and  was  elected  fourth 
vice-president  for  the  year  1892-193. 

He  reported  on  u  Interlocking  Signals "  at  Cincinnati  in  1892  as  a 
member  of  the  committee  on  that  subject,  and  further  presented  as 
chairman  a  report  on  "  Water  Columns11  at  the  Philadelphia  conven- 
tion in  1893.  He  was  appointed  a  member  of  the  committee  on  "  De- 
pressed Cinderpits,"  to  report  at  the  Kansas  City  convention  in  1894, 
but  died  before  the  convention  was  held. 

Suitable  resolutions  relative  to  Ms  decease  were  adopted  by  the 
Association  at  Kansas  City,  Mo.,  on  October  16, 1894. 

♦Memoir  prepared  from  record  in  the  Proceedings  of  the  Association. 
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MEMOIE.* 

L.  S.  ISDELL. 

Charter  Member  September  25,  1891. 

Died January  30,  1894. 

L.  S.  Isdell  was  born  near  Montgomery,  O.,  June  5,  1841,  and  died 
on  January  30,  1894. 

At  the  time  of  his  death  he  was  assistant  superintendent  of  bridges 
and  buildings  on  the  Baltimore  &  Ohio  Southwestern  railway  (form- 
erly the  Ohio  &  Mississippi  railway),  with  headquarters  at  Law- 
re  nceburgh,  Ind. 

He  was  in  the  railroad  service  for  more  than  twenty-three  years, 
and  had  worked  his  way  up  from  a  hand  in  a  bridge-gang  to  the  re- 
sponsible position  of  assistant  superintendent  of  bridges  and  build- 
ings. 


Mr.  Isdell  was  a  charter  member  of  the  Association,  haying  joined 
at  the  first  convention,  held  at  St.  Louis,  Mo.,  on  September  25,  1891. 

He  attended  the  second  annual  convention  at  Cincinnati,  O.,  in  1892, 
serving  on  committees,  and  taking  part  in  the  discussions. 

On  October  16,  1894,  at  Kansas  City,  Mo.,  the  Association  adopted 
suitable  resolutions  with  reference  to  Mr.  Isdell' s  death. 


MEMOIE.t 

J.  J.  TRAUTMAN. 

Elected  Member               .        .        .      October  18,  1892. 
Died '  .       .      January  30, 1898. 

J.  J.  Trautmanof  Edgefield,  S.  C,  died  Jan.  30,  1893. 

At  the  time  of  his  death  he  was  superintendent  of  bridges  and 
buildings  on  the  South  Carolina  Railway,  with  headquarters  at  Edge- 
field, S.  C. 

Mr.  Trautman  was  elected  member  of  the  Association  at  Cincinnati, 
O.,  on  Oct.  18, 1892.     His  death  occurred  during  the  following  winter. 

Suitable  resolutions  in  regard  to  his  decease  were  adopted  by  the 
Association  at  Philadelphia,  Pa.,  on  Oct.  17,  1893. 

♦Memoir  prepared  from  data  furnished  by  Mr.  B.  F.  Bond, 
t Memoir  prepared  from  record  in  the  Proceedings  of  the  Association. 
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MEMOIB.* 

T.  B.  GRAHAM. 

Elected  Member       ....     October  17,  1898. 
Died September  1,  1805. 

T.  B.  Graham  died  at  Two  Harbors,  Minn.,  on  Sept.  1,  1805. 

At  the  time  of  his  death  he  was  supervisor  of  bridges  and  buildings 
on  the  Duluth  &  Iron  Range  R.  R.,  and  stationed  at  Two  Harbors, 
Minn. 

At  the  time  of  his  election  to  the  Association  he  was  connected  with 
the  Northern  Pacific  Railway  at  Little  Falls,  Minn. 

He  was  elected  a  member  of  the  Association  at  Philadelphia,  Pa.,  on 
October  17,  1893. 

Suitable  resolutions  with  reference  to  his  death  were  adopted  by  the 
Association  at  Chicago,  111.,  on  Oct.  21,  1896. 

The  President. — If  there  is  no  objection  this  report  will  be 
received  and  printed  in  our  minutes.  We  will  now  have  the 
report  of  the  special  committee  on  relief. 

REPORT  OF  SPECIAL  COMMITTEE  ON  RELIEF. 

Richmond,  Va.,  Oct.  18,  1898. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Superinten- 
dents of  Bridges  and  Buildings  : 

Your  committee  appointed  at  last  meeting  on  relief,  are  pleased  to 
say  that  during  the  past  year  there  have  been  very  few  demand*  for 
assistance.  Whenever  letters  of  this  nature  were  received  we  gave  the 
matter  our  prompt  and  personal  attention  and  directed  party  where 
we  thought  they  would  be  most  likely  to  obtain  employment,  also 
used  our  influence  in  their  behalf  with  persons  we  referred  them  to. 

It  has  always  afforded  your  committee  much  pleasure  in  rendering 
assistance  to  members  of  our  Association  out  of  employment. 

Respectfully  submitted, 

James  Stannard, 
H.  M.  Hall, 
W.  M.  Noon, 
C.  P.  Austin, 
O.  W.  Hinman, 
A.  S.  Makkley, 

Committee. 

The  President. — Unless  objection  is  raised  this  report  will 
likewise  be  received  and  printed  in  our  minutes. 

Memoir  prepared  from  record  In  the  Proceedings  of  the  Association. 
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The  next  order  of  business  is  payment  of  dues,  and  we  will 
take  a  short  recess  for  that  purpose. 

The  president  next  announced  the  appointment  of  the  fol- 
lowing committees : 

COMMITTEE  APPOINTMENTS. 

AUDITING  COMMITTEE. 

George  W.  Andrews,  chairman;  T.  M.  Strain,  J.  B.  Sheldon. 

NOMINATING  COMMITTEE. 

James  Stannard,  chairman;  John  Foreman,  James  Mclntyre. 

COMMITTEE  ON  RESOLUTIONS. 

Joseph  H.  Cummin,  chairman;  N.  W.  Thompson,  Aaron  S.  Markley. 

COMMITTEE     ON     SELECTION    OF     SUBJECTS     FOR    REPORT     AND     DIS- 
CUSSION. 

J.  H.  Markley,  chairman;  W.  O.  Eggleston,  Aaron  S.  Markley,  J. 
P.  Snow,  A.  W.  Merrick,  A.  Shane,  C.  P.  Austin,  H.  W.  Fletcher,  Wil- 
liam S.  Danes,  C.  M.  Large,  R.  L.  Heflin,  A.  E.  Killam,  B.  F.  Picker- 
ing. 

The  President. — I  desire  to  call  special  attention  to  the  im- 
portance of  the  selection  of  subjects  for  discussion,  and  any 
member  of  this  Association,  who  has  a  subject  to  offer,  is  in- 
vited to  go  before  the  committee  and  present  it  for  their  con- 
sideration. 

We  will  now  take  up  reports  of  the  committees  on  investiga- 
tion. The  first  subject  is  "Pile-rings  and  Method  of  Protecting 
Pile-heads  in  Driving."  In  the  absence  of  Mr.  Hinman,  the 
chairman  of  that  committee,  I  will  ask  Mr.  Danes  to  read  the 
report.     Mr.  Danes  read  the  report  (see  report). 

The  President. — Subject  number  two  is  "  Cost  and  Manner 
of  Putting  in  Pipe  Culverts."  In  the  absence  of  the  chairman, 
report  will  be  read  by  the  Secretary  (see  report). 

The  President. — Subject  number  three,  u  Best  Floors  for 
Shops  and  Roundhouses."     Mr.  Merrick,  chairman. 

Mr.  Merrick. — I  will  state  that  an  error  has  crept  into  the 
printed  report,  possibly  due  to  the  original  manuscript.  Wher- 
ever "Boston  &  Albany  railroad"  is  mentioned,  it  should  be 
"  Boston  &  Maine  railroad."     It  occurs  in  two  places,  I  think. 
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The  report  was  then  read  by  Mr.  Merrick  (see  report). 

The  President. — Subject  number  four,  u  Roundhouse  Smoke- 
jacks  and  Ventilation. "     Mr.  George  W.  Andrews,  chairman. 

Mr.  Andrews  read  the  report  (see  report). 

The  President. — Subject  number  five,  ''Cattle-guards  and 
Wing- fences."  No  report  of  that  committee  has  yet  been 
handed  in,  and  Mr.  Mallard,  the  chairman,  is  not  here. 

On  motion,  it  was  decided  to  defer  action  on  this  report  un- 
til later  in  the  session. 

The  President. — Subject  number  six,  "  Prevention  of  Fire  in 
Railroad  Buildings."  As  no  report  on  this  subject  has  been 
presented,  a  motion  would  be  in  order. 

Mr.  Andrews. — I  move  that  the  committee  be  discharged, 
and  that  the  Committee  on  Selection  of  Subjects  be  requested 
to  consider  this  subject  in  framing  their  report. 

Motion  seconded  aud  carried. 

On  motion,  the  convention  then  took  a  recess  until  2  p.  m. 


AFTERNOON  SESSION,  TUESDAY,  OCTOBER  18,  1898. 

Upon  re-assembling  after  the  noon  recess,  the  President 
called  upon  the  Secretary  to  read  any  letters  that  he  might 
have  received. 

Thereupon  was  read  an  invitation  from  the  mayor  of  Cin- 
cinnati, and  from  the  Cincinnati  League,  to  hold  the  1899 
meeting  of  the  Association  in  that  city. 

The  President. — Is  the  Committee  on  Nominations  ready  to 
report  ? 

Mr.  Stannard. — Yes,  sir,  the  report  has  been  handed  to  the 
Secretary. 

REPORT  OF  COMMITTEE  ON  NOMINATIONS  FOR  OFFICERS. 

Mr.  President,   Officers  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings: 

Your  Committee  on  Nominations  begs  leave  to  submit  the  following 
as  officers  of  this  Association  for  the  year  1898  -'99: 

President — Joseph  H.  Cummin,  Long  Island  R.  R. 

First  Vice-President— Aaron  S.  Markley,  Chicago  &  Eastern  Illinois 
R.  R. 
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Second  Vice-President — C.  C.  Mallard,  Southern  Pacific  Ry. 

Third  Vice-President — Walter  A.  Rogers,  Chicago,  Milwaukee  <fe  St. 
Paul  Ry. 

Fourth  Vice-President— Joseph  M.  Staten,  Chesapeake  &  Ohio  Ry. 

Secretary— S.  F.  Patterson,  Boston  <&  Maine  R.  R. 

Treasurer — N".  W.  Thompson,  Pittsburg,  Ft.  Wayne  &  Chicago  Ry. 

Executive  Members — W.  S.  Danes,  Wabash  Railway,  Peru,  Ind. ;  J. 
H.  Markley,  Toledo,  Peoria  &  Western  Ry.,  Peoria,  111.;  W.  O.  Eg- 
gleston,  Chicago  <fe  Erie  R.  R.,  Huntington,  Ind.;  R.  L.  Heflin,  Balti- 
more <fc  Ohio  R.  R.,  Grafton,  W.  Va.;  F.  W.  Tanner,  Missouri  Pacific 
Ry.,  Atchison,  Kansas;  A.  Zimmerman,  Union  Pacific  D.  &  6.,  Den- 
ver, Col. 

Respectfully  submitted, 

James  Stannabd,  Chairman, 
John  Foreman, 
James  McIntyre, 

Committee. 

The  President. — Does  any  member  desire  to  bring  anything  be- 
fore the  convention  at  this  time?  If  not,  we  will  continue  the 
regular  order  of  business,  which  is  the  reading  of  reports  of  com- 
mittees. I  will  call  for  the  report  on  the  seventh  subject, 
44  Storage  of  Fuel,  Oil,  and  Other  Statiou  Supplies  at  Way  Sta- 
tions." None  of  the  members  of  that  committee  being  present, 
I  will  ask  the  Secretary  to  read  the  report. 

The  report  was  then  read  (see  report). 

The  President. — Subject  number  eight,  "  Railroad  Highway 
Crossing  Gates,"  Mr.  Cummin,  chairman. 

Mr.  Cummin  read  the  report  (see  report). 

The  President. — Subject  number  nine,  "What  Repairs,  and 
how  can  they  be  Safely  Made,  to  Metal  and  Wooden  Spans  with- 
out the  use  of  False  Work."  Mr.  Edinger,  the  chairman  of  that 
committee,  is  not  present,  and  no  report  has  been  sent  in.  Mr. 
Fletcher,  have  you  a  report? 

Mr.  Fletcher. — I  have  no  report  to  make  myself,  as  I  sent  a 
paper  on  the  subject  to  Mr.  Edinger  about  two  months  ago, 
und  I  have  not  heard  anything  from  him  since. 

The  President. — I  will  state  that  I  received  a  letter  from 
Mr.  Edinger  some  time  ago,  stating  that  he  had  received  re- 
sponses from  only  a  few  of  the  members ;  that  he  had  a  rough 
draft  of  a  report  made  out,  but  as  it  contaiued  only  his  indi- 
vidual views,  he  did  not  think  it  well  to  send  it  in.  I  replied 
that  we  would  be  glad  to  have  it,  but  have  not  heard  from  him 
since.     Is  there  any  motion  ? 
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Mr.  Cummin. — As  that  is  one  of  the  most  important  subject* 
we  have  before  the  convention,  I  move  that  the  committee  be 
continued  for  another  year. 

Motion  seconded  and  carried. 

The  President. — I  will  now  call  up  the  report  on  the  tenth 
subject,  "Care  of  Iron  Bridges  After  Erection,  Including  Best 
Method  of  Protecting  Them  from  Injury  by  Salt  Water  Drippings 
from  Refrigerator  Cars."  Mr.  Greiner,  the  chairman  of  that 
committee,  is  not  present,  but  the  report  has  been  sent  in. 
Mr.  Mclntyre,  will  you  read  the  report? 

Mr.  Mclntyre  read  the  report  (see  report). 

The  President. — Subject  number  eleven,  "  Turntable  Con- 
struction." Mr.  Onward  Bates,  the  chairman  of  that  com- 
mittee, is  not  present.  I  will  ask  Mr.  Sheldon  to  read  the 
report. 

Mr.  Cummin. — There  is  a  letter  here  from  Mr.  Bates,  ex- 
pressing regret  at  his  inability  to  be  present,  and  enclosing  the 
report. 

Mr.  Sheldon  then  read  the  report  (see  report). 

The  President. — We  will  now  take  up  unfinished  business — 
the  discussion  of  last  year's  reports.  The  first  report  is  that 
of  the  committee  on  "  Method  of  Heatiug  Buildings  where  Three 
or  More  Stoves  are  now  Used."  Does  any  member  desire  to 
speak  on  the  subject?  If  not,  we  will  consider  it  closed.  The 
next  subject  brought  over  for  discussion  is,  "  The  Most  Suitable 
Material  for  Roofs  of  Buildings  of  all  Kinds."  Does  anybody 
desire  to  speak  on  that  subject? 

[See  discussion  by  S.  F.  Patterson,  J.  Y.  Hill,  J.  H.  Cummin, 
A.  Shane,  George  W.  Andrews,  William  O.  Eggleston,  R.  L. 
Heflin,  A.  E.  Killam,  Aaron  S.  Markley.  B.  F.  Pickerings 
James  Mclntyre,  Joseph  M.  Staten,  C.  P.  Austin,  H.  D. 
Cleaveland,  aud  James  Stannard.] 

The  President. — We  will  now  take  up  the  subject  of  "How 
to  Determine  Size  and  Capacity  of  Openings  for  Water  Ways." 
Does  any  member  desire  to  make  remarks  upon  that  subject? 
If  not,  we  will  consider  it  closed.  The  next  subject  is  "  De- 
signs for  Ice  Houses."  Does  anybody  desire  to  take  up  this 
subject?     If  not,  we  will  consider  it  closed.     The  next  subject 
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is  '  'Best  End  Construction  of  Trestles  Adjoining  Embankments." 
Mr.  Mallard  made  a  report  on  that  last  year.  Mr.  Danes  was 
on  the  committee.  Does  any  one  desire  to  speak  on  that  sub- 
ject? If  not,  we  will  close  it.  u  Bridge  Warnings  for  Low 
Overhead  Structures  *'  is  the  next  subject.  Does  any  one  desire 
to  make  any  remarks? 

[See  discussion  on  "  Bridge  Warnings  for  Low  Overhead 
Structures"  by  R.  L.  Heflin,  Walter  G.  Berg,  A.  E.  Killam, 
Aaron  S.  Markley,  James  Stannard,  and  S.  B.  Rice.] 

Mr.  Heflin  presented  a  plan  of  a  bridge  warning  he  had  de- 
signed and  had  in  use  for  two  years. 

Mr.  Cummin. — I  move  that  this  cut  presented  by  Mr.  Heflin 
be  incorporated  in  our  Proceedings. 

The  President. — I  think  the  device  is  sufficiently  interesting, 
from  the  fact  that  it  has  been  in  use  for  two  years,  to  be  in- 
corporated in  our  printed  Proceedings. 

Motion  carried. 

The  President. — The  next  subject  is  "  Stock  Yards  and  Stock 
Sheds,  Including  all  Details  of  Construction."  A  very  full  and 
complete  report  was  made  last  year.  Does  any  member  desire 
to  speak  further  on  that  subject?  If  not,  we  will  consider  it 
closed.     The  next  subject  is  "  Bridge  Floors." 

See  discussion  on  "  Bridge  Floors  "  by  J.  P.  Snow,  A.  Shane, 
George  W.  Andrews,  A.  E.  Killam,  Joseph  M.  Staten,  R.  L. 
Heflin,  J.  B.  Sheldon,  James  Mclntyre,  B.  F,  Pickering,  J.  Y. 
Hill,  Aaron  S.  Markley,  William  O.  Eggleston,  T.  M.  Strain, 
H.  D.  Cleaveland,  and  F.  Eilers. 

The  President. — Is  there  anything  further  to  say  on  this  sub- 
ject? If  not,  we  will  consider  it  closed.  Mr.  Secretary,  have 
you  any  communications  to  read? 

The  Secretary  here  read  a  letter  from  Mr.  L.  H.  Wheaton  of 
Yarmouth,  N.  S.,  expressing  regrets  at  not  being  able  to  attend. 

The  President. — I  have  received  notice  that  the  Richmond, 
Fredericksburg  &  Potomac  Railroad  company  has  kindly  ex- 
tended to  us  the  courtesies  of  its  road.  The  letter  will  be  read 
to-morrow.  I  have  also  been  informed  that  Major  E.  T.  D. 
Myers,  the  president  of  the  R.,  F.  &  P.  railroad,  was  in  the 
convention  room  for  a  short  time  to-day. 
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On  motion  of  Mr.  Andrews,  the  convention  then  adjourned 
until  the  next  morning,  Wednesday,  October  19th,  at  10 
o'clock. 


MORNING     SESSION,     WEDNESDAY,     OCTOBER,     19, 

1898. 

Convention  called  to  order  promptly  at  10  o'clock. 

Mr.  J.  L.  Banks,  a  new  member,  was  introduced  to  the  con- 
vention. 

The  Secretary  read  letters  from  Mr.  L.  D.  Smith  of  Lynch- 
burg, Va.,  and  W.  A.  McGonagle  from  Two  Harbors,  Minn., 
expressing  their  regret  at  being  unable  to  attend  the  meeting. 

Also  an  invitation  from  the  mayor  of  Detroit,  and  a  telegram 
from  the  Business  Men's  league  of  the  same  city,  were  read, 
asking  that  the  1899  convention  of  the  Association  be  held  at 
that  point. 

Mr.  Cummin. — I  would  state  that  we  have  two  letters  from 
Mr.  Mallard,  chairman  of  the  Committee  on  Cattle-guards  and 
Wing  Fences,  together  with  a  full  report,  and  a  roll  of  blue 
prints  and  plans.    (The  letters  were  here  read.) 

The  President. — I  have  a  letter  here  which  was  received 
yesterday,  and  which  I  referred  to  at  the  time,  but  did  not  have 
it  before  me,  from  Mr.  W.  P.  Taylor,  traffic  manager  of  the 
Richmond,  Fredericksburg  &  Potomac  railroad,  extending  the 
courtesies  of  that  line  to  our  members.     (Letter  here  read.) 

The  President  also  called  attention  to  the  exhibits  made  by 
the  Sheffield  Car  company  of  a  gasoline  motor  self-propelling 
car,  to  be  seen  on  the  tracks  of  the  R.,  F.  &  P.  railroad  at  the 
head  of  Broad  street;  and  of  Fairbanks,  Morse  &  Co.,  of 
Chicago,  and  of  the  Chicago  Automatic  Tool  Company,  at  the 
coal  yard  across  the  street.  It  is  desired  by  these  firms  to  show 
these  exhibits  to  the  convention  at  such  time  as  may  be  conve- 
nient to  us,  and  as  I  think  they  are  of  direct  interest  to  our 
work  we  should  set  a  time  for  the  purpose.  I  would  suggest 
that  possibly  the  best  time  would  be  at  the  conclusion  of  this 
morning's  session,  say  12  o'clock,  and  we  can  all  go  over  there 
in  a  body. 
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Mr.  Heflin. — I  make  a  motion  to  that  effect. 

Motion  seconded  and  carried. 

The  President  requested  Mr.  A.  S.  Markley  to  notify  the  ex- 
hibitors of  this  action. 

Mr.  Staten. — I  have  been  at  the  Westmoreland  club  and  ar- 
ranged with  General  Fitzhugh  Lee,  that  we  leave  here  in  a 
body  at  2  o'clock,  reaching  there  at  2  :10,  and  he  will  make  an 
address  to  the  members  of  the  Association. 

The  President. — Gentlemen,  vou  have  heard  the  motion  of 
Mr.  Staten.  It  is  very  complimentary  to  the  Association,  and 
I  think  we  should  go  around  to  the  club  in  a  body  at  the  time 
suggested. 

Motion  seconded  and  carried. 

The  President. — Is  the  Auditing  Committee  ready  to  report? 

Mr.  Andrews  read  the  following : 

REPORT  OF  AUDITING  COMMITTEE. 

To  the   Members   of  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings : 

The  Auditing  Committee  for  the  year  of  1808  report  as  follows  on 
the  account  submitted  by  the  Secretary  and  Treasurer: 

Dr. 

Balance  on  hand  October  19,  1897 $197.59 

Received  for  dues  years  1896  and  '97 282.63 

For  membership  dues 72.00 

For  adds             645.00 

Sale  proceeds 30.15 

Received  from  treasurer 130.49 

$1,357.76 
Cb. 

Expenses  represented  by  voucher $1,357.76 

Cash  in  hands  of  Treasurer,  October  19,  1897                .  350.00 

Paid  Secretary,  October  17,  1898 130.49 

Balance  in  hands  of  Treasurer $219.51 

Geo.  W.  Andrews. 
T.  M.  Strain. 
John  B.  Sheldon. 

On  motion,  the  report  was  ordered  to  be  received,  approved, 
and  incorporated  in  the  minutes. 

The  President. — Is  the  Committee  on  Selection  of  Subjects 
ready  to  report?     If  so,  we  will  now  listen  to  it. 

Mr.  Cummin  here  read  the  following : 
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REPORT  OF  COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Your  Committee  appointed  to  select  the  subjects  for  the  next  year's- 
meeting,  beg  to  make  the  following  report: 

1.  What  is  the  most  economical  method  of  painting  railway  bridges 
and  buildings  and  best  material  to  use? 

2.  Life  of  different  kinds  of  timber  in  bridges  of  various  kinds  and 
advisability  of  protecting  same  from  the  weather. 

3.  The  best  method  of  constructing  and  maintaining  highway  and 
farm  crossings. 

4.  Best  practical  sanitary  arrangements  for  local  stations  where 
there  are  no  water  or  sewer  systems. 

5.  Best  and  most  economical  plant  for  pumping  water. 

6.  Necessary,  and  kind  of,  tools  for  the  equipment  of  a  gang  of  bridge 
men. 

7.  Best  snow  fence — stationary  or  portable. 

8.  Prevention  of  fire  in  railroad  buildings. 

9.  What  repairs  and  how  can  they  be  safely  made  to  metal  and 
wooden  spans  without  the  use  of  false  work? 

J.  H.  Marklet, 

Chairman. 
W.  O.  Eggleston, 
A.  S.  Marklet, 
J.  P.  Snow, 
A.  W.  Merrick, 
A.  Shane, 
C.  P.  Austin, 
H.  W.  Fletcher, 
W.  S.  Danes, 
C.  M.  Large, 
R.  L.  Heflin, 

A.  E.  Killam, 

B.  F.  Pickering, 

Committee. 

Mr.  S tan i) aid. — I  move  that  the  report  be  received.  Sec- 
onded and  carried. 

The  President. — I  will  state  that  this  report  does  not  exclude 
any  member  from  bringing  up  under  the  head  of  miscellaneous 
business,  any  additional  subject. 

On  motion,  it  was  decided  to  hold  a  night  session,  if  neces- 
sary, to  complete  the  business  of  the  convention,  instead  of 
holding  a  morning  session  on  Thursday,  Oct.  20. 

The  President. — We  will  now  take  up  the  report  of  Mr. 
Mallard,  on  Cattle-guards  and  Wing  Fences.  I  will  ask  the 
Secretary  to  read  it. 

The  report  was  then  read  (see  report). 

The  President. — We  will  now  take  up  the  next  order  of  busi- 
ness, which   is  new  business — the  discussion  of  reports  pre- 
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sentcd  at  this  meeting.  The  first  subject  is  "Pile- rings  and 
protection  of  pileheads  in  driving." 

[See  discussion  by  Aaron  S.  Markley,  C.  M.  Large,  Wm.  O. 
Eggleston,  A.  Shane,  R.  L.  Heflin,  A.  E.  Killam,  James  Mc- 
Intyre,  W.  E.  Smith,  J.  Y.  Hill,  B.  F.  Pickering,  George  W. 
Andrews,  and  F.  Eilers.] 

During  the  discussion,  Maj.  E.«  T.  D.  Myers,  President  of 
the  Richmond,  Fredericksburg  &  Potomac  Railroad  Company, 
entered  the  room  and  the  discussion  was  suspended.  Major 
Mvers  was  introduced  to  the  convention,  and  made  the  follow- 
ing  address : 

ADDRESS   OK    MAJOR    K.    T.    D.    MYERS. 

Mr,  President:  It  is  a  great  privilege  to  meet  a  body  like 
this.  There  is  nothing  like  the  coming  together  of  the  experts 
in  any  business,  for  the  purpose  of  consultation,  and  of  finding 
out  what  each  other  knows,  and  what  some  of  us  do  not  know. 
[Laughter.]  I  happen  to  be  the  President  of  perhaps  the 
largest  railroad  Association  in  the  country — perhaps  in  the 
world,  except  the  International  Association; — that  is,  the 
American  Railway  Association.  Of  course  there  is  not  a  man 
within  the  hearing  of  my  voice  who  is  not  familiar  with  the 
workings  and  the  history  of  that  Association,  and  you  know 
that  by  the  methods  pursued  by  that  Association,  which  are 
eminently  conservative,  order  has  been  brought  out  of  chaos  in 
important  departments  of  railroad  science.  Railroading  has 
become  a  science.  I  am  proud  to  say  that  it  is  no  longer  a 
trade.  I  am,  perhaps,  the  oldest  railroad  man  in  this  room.  I 
began  as  an  engineer  in  1848,  and  I  think  there  are  probably 
few  men  here  who  were  working  at  the  business  at  that  time. 
The  management  of  railroads  then  was  a  trade.  (I  am  not 
speaking  of  their  construction,  because  there  were  good  civil 
engineers  then,  though  they  did  not  have  the  advantages  you 
have.)  I  say  the  management  of  railroads  then  was  a  trade, 
and  there  were  a  few  men  in  the  country — very  few ;  you  could 
count  them  on  your  fingers — who  "  knew  it  all."  There  was  no 
subject  with  regard  to  the  management  of  railroads,  from  firing 
an  engine  up  to  the  formulation  of  rules  for  the  conduct  of  the 
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road,  that  was  not  thoroughly  familiar  to  those  gentlemen,  and 
there  was  no  problem  you  could  suggest  that  they  had  not  al- 
ready solved.  There  were  various  devices  for  preventing  colli- 
sions. Some  devices  have  been  proposed  in  recent  years,  and 
the  patented  devices  which  have  been  proposed  in  recent  years 
for  preventing  collisions  by  some  act  of  the  people  on  the  trains 
that  were  to  collide,  do  not,  in  my  judgment,  rank  very  much 
higher  than  the  propositions  that  were  made  by  certain  gentle- 
men some  fifty  years  ago.  I  remember  one  quite  noted  manager 
who  put  long  buffers  in  front  of  his  locomotives,  fitted  with 
heavy  springs ;  and  upon  some  of  the  fraternity  asking  him 
what  they  were  for,  he  replied,  "  Well,  the  boys  will  get  to- 
gether sometimes."     [Laughter.] 

But  to  pass  by  that  in  which  you  are  not  so  much  interested, 
I  remember  curious  things  about  bridge-building.  I  sat  here 
yesterday  and  was  very  much  impressed  with  the  familiarity 
with  which  subjects  were  spoken  of,  that  we  engineers  fifty 
years  ago  used  to  think  were  very  far  above  us,  and  I  remem- 
ber the  curious  notions  that  we  entertained  with  regard  to 
bridges.  I  could  show  you  a  book  in  which  it  is  proved  (to  the 
satisfaction  of  the  author)  that  the  more  strain  that  is  put  upon 
a  bridge,  the  stronger  it  is,  and  the  safer.     [Laughter.] 

I  remember  hearing  a  warm  discussion  once,  about  Howe 
Truss  bridges.  Although  I  was  a  boy  at  the  time,  compara- 
tively speaking  (I  thought  I  was  an  aged  person,  but  now  it 
seems  that  I  was  a  boy),  I  had  timidly  asked  the  question  of  a 
very  noted  engineer,  whose  name  is  historical,  what  the  use  of 
the  upright  at  the  end  of  the  Howe  Truss  bridge,  in  the  case  of 
a  through  bridge  was — how  it  added  anything  to  the  strength 
of  the  bridge ;  and  why  the  top  chord  should  be  prolonged  until 
it  completed  the  rectangle  to  the  vertical  post  set  up  at  the  end. 
His  reply  was,  that  it  was  exceedingly  important  to  the  strength 
of  the  bridge.  [Laughter.]  I  asked  him  to  explain  to  me  how 
that  was.  He  said,  "  Why,  unless  you  have  that  vertical  post, 
and  that  chord  extended  out  there,  there  is  not  vertical  strength 
enough  of  the  truss  to  stand  the  down  strain."  [Laughter.] 
Well,  I  still  made  bold  to  ask  for  the  mathematical  proof  of 
that  proposition,  and  I  was  requested  to  come  to  this  gentle- 
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man's  study  on  a  day  appointed,  and  to  see  the  thing  worked 
out  on  paper.  The  conversation  to  which  I  have  alluded  took 
place  on  a  train.  I  went  to  the  gentleman's  study.  Now,  he 
was  a  mathematician,  sure  enough — there  was  no  doubt  about 
that — and  an  able  mathematician ;  but  when  it  came  to  that 
sort  of  application  of  mixed  mathematics — on  that  occasion,  at 
least — he  was  not  "  in  it."  [Laughter.]  After  considerable 
conversation  in  his  study,  and  some  paper  having  been  devoted 
to  the  task,  he  threw  aside  his  figures  and  said,  "  Now  I  find  I 
can  not  prove  this  to  you  mathematically — at  any  rate  to  your 
satisfaction.  I  see  it ;  but  let  me  caution  you  never  to  build  a 
bridge  of  that  kind,  for  if  you  do  you  may  kill  your  passen- 
gers."    [Laughter.] 

Now,  gentlemen,  if  that  person  had  had  the  advantages  you 
have — let  me  stop  a  moment  to  say  to  you  that  when  I  began 
as  a  rodman,  there  was  not  a  textbook  on  engineering  in  print 
which  to-day  would  be  worth  your  while  looking  into,  and  there 
were  to  my  knowledge  only  two.  One  was  written  by  a  gentle- 
man who  was  a  professor  at  William  and  Mary  College,  at 
Williamsburg,  in  this  state,  and  he  wrote  a  very  interesting 
book  for  his  day — but  his  day  was  past  when  the  book  was 
written.  [Laughter.]  The  other  was  written  by  an  engineer 
at  West  Point,  who  I  think  never  built  a  span  of  bridge,  nor 
an  inch  of  canal  or  railroad,  and  knew  nothing  on  the  face  of 
the  earth  of  such  subjects  as  you  discuss  here.  Here  you  stand 
with  all  the  advantages  of  the  accumulated  knowledge  in  engi- 
neering and  physics  of  fifty  years.  Here  you  stand  with  peri- 
odical after  periodical,  journal  after  journal,  society  proceed- 
ings numberless  before  you.  Compare  your  condition  with  the 
condition  that  we  poor  'fellows  were  in  then,  when  we  knew 
nothing  in  science  better  than  a  Towne's  lattice  bridge,  and 
nothing  better  to  carry  water  from  one  side  of  the  road  to  the 
other  than  a  dry  box  culvert,  which  some  of  us  have  learned 
since  is  an  abomination  on  the  face  of  the  earth.  [Laughter.] 
I  just  want  you  to  entertain  a  proper  respect  and  reverence  for 
those  people  who  lived  in  that  day,  some  of  whom  are  still 
adrift,  and  to  remember  what  those  people  did.  Remember 
what  serviceable  roads  they  built ;  remember  that  with  scarcely 
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nny  education  on  the  subject,  they  located,  and  located  well, 
lines  in  unpleasant  places.  Remember  that  they  did  construct, 
without  any  previous  experience,  structures  that  answered  the 
purpose ;  and  do  not  think  of  them  as  absolutely  idiotic  old 
folks.     [Laughter.] 

One  more  remark.  You  must  excuse  me  for  having  already 
occupied  so  much  of  your  time.  [Cries  of  "Goon."]  One 
great  benefit  of  an  association  of  men  like  you,  and  such  as  we 
are  accustomed  to  in  our  Association,  whether  we' know  much, 
or  whether  we  do  not,  is  to  teach  us  humility  aud  modesty — 
modesty  of  opinion.  As  long  as  we  are  isolated  and  free  to 
issue  our  own  orders  and  have  no  one  to  dispute  our  sway,  we 
are  very  apt  to  become  abominably  self-conceited.  This  sort  of 
thing  takes  it  out  of  a  man.  I  reckon  that  a  hermit,  who  had 
generally  been  a  very  bad  fellow  during  his  young  manhood, 
had  been  disappointed  in  love,  or  who  had  missed  the  man  he 
intended  to  murder,  or  had  had  some  little  setback  of  that  kind 
— I  suspect  that  a  hermit,  a  real,  good,  solitary  hermit,  living 
in  a  rock,  surrounded  by  woods  and  drinking  water  [laughter], 
I  suspect  that  if  there  was  a  bore  to  be  found  on  the  face  of  the 
earth,  that  hermit  was  the  man ;  and  I  am  not  surprised  when 
I  read  in  the  reminiscences  and  the  histories  of  that  day,  that 
he  was  usually  avoided. 

I  am  very  much  obliged  to  you,  gentlemen,  for  the  compli- 
ment you  have  paid  me.  I  am  exceedingly  glad  to  welcome 
you  here  to  the  Old  Dominion.  We,  in  Virginia,  are  accustomed 
to  talk  a  great  deal  about  our  hospitality,  but  we  are  also  accus- 
tomed to  find,  in  our  visits  to  the  various  states  from  which  you 
come,  how  genuine,  how  warm  and  heartfelt  the  hospitality  of 
those  states  ie,  and  how,  no  matter  where  he  comes  from,  and 
no  matter  what  his  previous  record  has  been  with  regard  to 
certain  differences  of  opinion  that  have  arisen  in  the  government 
of  the  United  States,  the  Virginian  is  always  taken  by  the  hand 
and  welcomed.  I  have  but  two  hands,  and  those  small  ones 
[laughter],  but  I  hope  that  each  member  here  will  consider  him- 
self shaken  by  the  hand  and  welcomed  to  Virginia.  [Prolonged 
applause.] 
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Mr.  Killam. — I  wish  to  move  a  vote  of  thanks  to  the  honora- 
ble gentleman  who  has  just  taken  his  seat,  for  the  lucid  manner 
in  which  he  has  pictured  to  us  the  conduct  of  railroad  affairs  in 
the  distant  past. 

Seconded  aud  unanimously  carried. 

The  President. — I  will  call  on  Mr.  George  W.  Andrews,  one  of 
our  past  presidents,  to  make  a  response  to  Major  Myers's  speech. 

Mr.  Andrews. — Major  Myers,  on  behalf  of  the  members  of 
this  Association,  it  affords  me  a  great  deal  of  pleasure  to  thank 
you  for  your  kind  words  of  welcome  and  encouragement.  This 
organization,  as  you  are  no  doubt  aware,  is  one  composed  of 
men  both  of  theoretical  and  practical  knowledge.  The  view  of 
the  organizers  of  the  Association  was  founded  on  the  theory 
that  science  is  organized  knowledge,  and  to  get  the  proper  re- 
sults from  organized  knowledge  it  was  necessary  to  bring  men 
occupying  similar  positions  together  at  certain  times,  to  review 
the  work  they  had  gone  over  during  the  previous  year,  and  to  assist 
each  other,  if  possible,  in  the  work  of  the  future.  This  we  have 
endeavored  to  do,  and  I  think  a  perusal  of  the  proceedings  of 
our  different  conventions  will  show  that  we  have  worked  very 
earnestly. 

This  is  the  first  visit  of  many  of  our  members  to  your  beauti- 
ful city,  and  I  as  one  wish  to  say  that  its  historical  points  of 
interest  have  far  exceeded  my  anticipations,  and,  no  doubt,  the 
anticipations  of  all  our  members  present.  As  to  your  hospital- 
ity, no  words  of  praise  are  necessary,  either  on  my  part  or  that 
of  anyone  else,  as  the  hospitality  of  Virginia  is  too  well  known 
throughout  this  broad  country  of  ours  to  need  any  praise  on  the 
part  of  any  of  its  citizens.  When  we  go  back  to  our  homes,  it 
will  be  with  feelings  of  pleasure. 

I  thank  you  heartily,  Major  Myers,  for  your  address,  and  1 
think  I  do  but  voice  the  sentiments  of  every  member  present, 
when  I  say  that  we  have  been  more  than  glad  to  have  you  with 
4is  to-day,  and  to  receive  the  words  of  encouragement  that  you 
have  uttered. 

The  President. — We  will  now  take  up  the  discussion  of  the 

report  of   "Cost  and  Manner  of  Putting  in  Pipe  Culverts. " 

Does  anyone  desire  to  be  heard  on  this  subject  at  present? 
3 
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Mr.  A.  S.  Markley. — Will  the  report  be  published  in  full? 

The  President. — I  will  state  that  the  appendix  is  not  com- 
plete, as  printed  in  the  advance  copies.  The  report  was  re- 
ceived late,  and  there  are  quite  a  number  of  illustrations,  so 
that  the  appendix  will  be  quite  voluminous.  It  was  received 
too  late  to  print  in  full  at  the  present  time. 

[See  discussion  by  J.  P.  Snow,  Aaron  S.  Markley,  C.  M. 
Large,  A.  E.  Killam,  and  George  W.  Andrews.] 

Major  E.  T.  D.  Myers,  president  R.,  F.  &  P.  R.  R.,  also 
made  some  valuable  remarks  on  this  subject  (see  discussion). 

The  President. — I  desire  to  return  thanks  to  Major  Myers  on 
behalf  of  this  Association,  for  his  very  able  discussion  of  the 
subject  before  us. 

Major  Myers  here  invited  the  members  to  make  a  trip  around 
the  Belt  Line  road,  at  such  hour  as  might  be  most  convenient, 
which  invitation  was  accepted,  and  it  was  decided  to  make  the 
trip  Wednesday,  at  11  o'clock.  Major  Myers  also  extended  a 
cordial  invitation  to  the  members  and  their  ladies  to  take  lunch 
witli  him  at  the  Union  depot  on  the  return  from  the  trip  over 
the  Belt  Line. 

Mr.  John  Foreman,  of  the  Philadelphia  &  Reading  Railroad, 
was  here  introduced  to  Major  Myers  by  the  President,  who,  in 
making  the  introduction,  stated  that  Mr.  Foreman  had  the  dis- 
tinction of  being  in  continuous  service  of  the  Philadelphia  & 
Reading  railroad  for  54  years ;  in  replying  to  which  Major  Myers 
said  he  knew  Mr.  Foreman  must  be  sorry  for  '*  these  boys." 

The  convention  then  took  a  recess  until  3  o'clock. 

At  2  p.  m.  the  members  and  their  ladies  attended  a  reception 
at  the  Westmoreland  Club,  at  which  General  Fitzhugh  Lee  wel- 
comed the  Association,  and  made  a  cordial  and  patriotic  speech, 
in  which  he  alluded  to  the  fact  that,  in  addressing  an  associa- 
tion of  bridge  builders,  it  seemed  appropriate  to  make  reference 
to  that  grand,  long,  broad  and  noble  bridge  that  had  been  re- 
cently constructed  through  the  events  of  the  past  summer,  and 
which  now  spanned  the  chasm  that  had  existed  between  two 
great  sections  of  our  country.  He  had  crossed  this  bridge  last 
spring  to  greet  us,  and  now  we  had  crossed  the  same  bridge  to 
greet  him  and  the  people  of  Virginia. 
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Mr.  George  W.  Andrews,  past-president  of  the  Association, 
responded  in  a  very  appropriate  and  neat  manner. 


AFTERNOON    SESSION,    WEDNESDAY,    OCTOBER    19. 

The  convention  re-assembled  after  recess  promptly  at  3 
o'clock. 

The  President. — We  will  proceed  with  the  discussion  of  this 
year's  reports,  and  I  will  call  up  the  report  on  "  Beet  Floors 
for  Roundhouses." 

[See  discussion  by  James  Stannard,  J.  P.  Snow,  A.  E.  Kil- 
lam,  C.  M.  Large,  Aaron  S.  Markley,  and  Jos.  H.  Cummin.] 

The  President. — I  will  now  call  for  discussion  on  the  subject 
of  "  Roundhouse  Smokejacks  and  Ventilation." 

[See  discussion  by  George  W.  Andrews,  N.  W.  Thompson, 
S.  F.  Patterson,  Aaron  S.  Markley,  James  Stannard,  Joseph 
H.  Cummin,  James  Mclntyre,  J.  P.  Snow,  Wm.  O.  Eggleston, 
A.  E.  Killam,  F.  Eilers,  and  J.  B.  Sheldon.] 

The  President. — We  will  now  take  up  the  discussion  of 
tfc  Cattle-Guards  and  Wing  Fences." 

[See  discussion  by  R.  L.  Heflin,  Jos.  H.  Cummin,  T.  M. 
Strain,  George  W.  Andrews,  A.  E.  Killam,  James  Stannard, 
Aaron  S.  Markley,  and  B.  F.  Pickering.] 

The  President. — We  will  now  take  up  the  discussion  of  the 
subject  of  "  Storage  of  Fuel,  Oil,  and  Other  Supplies  at  Way 
Stations." 

[See  discussion  by  A.  Shane,  Jos.  H.  Cummin,  A.  E.  Kil- 
lam, Aaron  S.  Markley,  and  W.  E.  Smith.] 

The  President. — We  will  now  take  up  the  discussion  on 
"  Railroad  Highway  Crossing  Gates." 

[See  discussion  by  Jos.  H.  Cummin,  James  Stannard,  J.  P. 
Snow,  S.  F.  Patterson,  Aaron  S.  Markley,  and  George  W.  An- 
drews.] 

The  President. — The  next  subject  for  discussion  is,  "Care 
of  Iron  Bridges  After  Erection,  Including  the  Best  Method  of 
Protecting  Them  from  Salt  Water  Drippings  from  Refrigerator 
Cars." 
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[See  discussion  by  J.  P.  Snow,  Aaron  S.  Markley,  Walter  G. 
Berg,  A.  Shane,  and  A.  E.  Killam.] 

The  President. — I  will  now  call  up  for  discussion  the  subject 
of  "Turntable  Con8truction.,, 

Mr.  Cummin. — I  will  state  that  I  have  a  letter  here  from  a 
gentleman  who  is  a  member  of  that  committee  (letter  from  Mr. 
Henry  Gold  mark,  of  Chicago,  was  read). 

[See  discussion  by  Aaron  S.  Markley  and  C.  M.  Large.] 

The  President. — Does  anyone  desire  to  speak  further  on  this 
subject?  If  not,  we  will  close  it.  Mr.  Secretary,  have  you 
any  communications  to  read? 

The  Secretary  here  read  several  communications  which  he  had 
received. 

On  motion  of  Mr.  Stannard,  it  was  decided  to  remain  in  ses- 
sion until  6  o'clock,  if  necessary,  to  complete  the  business  be- 
fore the  convention,  so  as  to  avoid  an  evening  session. 

The  President. — The  order  of  new  business  is  closed.  We 
will  now  take  up  the  reading  and  discussion  of  questions  pro- 
pounded by  members.  Does  any  member  desire  to  offer  any- 
thing under  this  head?  If  not,  we  will  consider  it  closed,  and 
take  up  miscellaneous  business.  Has  any  member  anything  to 
bring  before  the  meeting  under  that  head ;  motions  to  change 
the  constitution,  or  anything  in  that  line?  Mr.  Secretary,  have 
you  anything  under  the  head  of  miscellaneous  business? 

The  Secretary. — No,  sir. 

The  President. — I  will  now  call  for  the  report  of  the  Commit- 
tee on  Resolutions. 

Mr.  Cummin  read  the  report. 

REPORT  OF  COMMITTEE  ON  RESOLUTIONS. 

Mr,  President: — The  Committee  on  Resolutions  has  the  following 
report  to  offer: 

Resolved,  That  the  thanks  of  this  Association  be  tendered  to  Mr.  W. 
P.  Taylor,  traffic  manager  of  the  Richmond,  Fredericksburg  &  Poto- 
mac R.  R. ;  Mr.  G.  W.  Stevens,  general  manager  of  the  Chesapeake  & 
Ohio  R.  R.,  for  the  courtesies  extended  by  them  to  the  members  of 
this  Association;  to  Mr.  E.  T.  D.  Myers,  president  of  the  R.,  F.  &  P. 
R.  Ii.,  not  only  for  courtesies  extended,  but  also  for  the  warm  welcome 
and  instructive  discourse  delivered  by  him  to  the  Association,  and  by 
the  part  taken  by  Lim  in  the  discussion;  to  the  Pullman  Palace  Car  Co., 
and  to  the  Waguer  Palace  Car  Co.,  for  special  transportation  facilities 
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granted  to  the  Association ;  also  to  the  proprietors  of  Williams's  to- 
bacco factory  and  the  managers  of  Mayo's  tobacco  factory. 

Resolved,  That  we  appreciate  the  attendance  at  this  meeting  of  the 
representatives  of  the  Engineering  New 8,  Railway  Review,  Railroad 
Gazette,  and  Railway  Age. 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to  the 
Sherwin-Williams  Co.,  for  a  continuance  of  their  courtesies  to  this  As- 
sociation, and  to  Col.  John  Murphy,  of  Murphy's  Hotel,  Richmond, Va. 

Resolved,  That  the  thanks  of  the  Association  be  especially  tendered 
to  the  managers  of  the  Roadmanter  and  Foreman,  for  their  interest  in 
the  work  of  the  Association,  manifested  by  the  republication  in  book 
form  of  all  the  reports  and  discussions  of  the  Association  from  1891  to 
1897. 

Resolved,  That  the  sincere  thanks  of  the  Association  be  tendered  to 
Prof.  Edtrar  Kidwell  and  Mr.  Carlton  F.  Moore,  for  their  valuable  and 
disinterested  work  in  furnishing  to  the  Association  tables  of  strength 
of  timber  beams  and  posts. 

Resolved,  That  we  heartily  thank  Mr.  Jos.  M.  Staten  for  his  untiring 
efforts  as  the  local  committee  of  arrangements  in  the  preparations  for 
this  meeting,  and  the  admirable  arrangements  made  by  him. 

Resolved,  That  the  Association  desires  to  thank  all  its  officers  for 
their  efficient  services  in  conducting  the  business  of  the  Association 
during  the  past  year,  especially  the  arduous  duties  performed  by  the 
President,  Mr.  Walter  G.  Berg,  and  our  always  painstaking  and  genial 
Secretary;  also  to  the  committees  on  the  subjects  selected:  for  discus- 
sion at  this  meeting,  and  to  the  non-members  of  the  Association  who 
have  so  kindly  aided  the  committees  in  the  preparation  of  their  re- 
ports, and  that  the  Secretary  be  directed  to  transmit  these  resolutions, 
together  with  a  complimentary  copy  of  the  printed  Proceedings,  to  all 
such  parties  as  specified  in  the  several  reports. 

J.  H.  Cummin,    ' 
A.  S.  Mark  let, 
N.  W.  Thompson, 

Committee. 

Mr.  Stannard. — 1  move  that  the  report  be  received  and 
spread  upon  the  minutes. 

Seconded  and  carried. 

The  President. — We  will  now  take  up  the  question  of  selec- 
tion of  next  place  of  meeting.  I  will  appoint  Messrs.  James 
Stannard  and  A.  S.  Markley  tellers. 

The  following  places  were  put  in  nomination :  Detroit,  by 
Mr.  Eggleston ;  Milwaukee,  by  Mr.  Stannard,  and  Niagara 
Falls,  by  Mr.  Shane.  Nominations  were  then  closed,  and  the 
first  ballot  taken  resulted  as  follows  :  Detroit,  13  ;  Milwaukee, 
9  ;  Niagara  Falls,  8. 

The  President. — According  to  the  constitution,  Detroit  not 
having  received  one  half  of  the  total  number  of  votes  cast,  we 
will  now  drop  the  place  having  received  the  least  number  of 
votes,  namely,  Niagara  Falls,  and  the  members  will  please  vote 
again  as  between  Detroit  and  Milwaukee. 
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The  second  ballot  resulted  in  Detroit  receiving  21  votes  and 
Milwaukee  8.  Detroit  was  therefore  declared  the  next  place  of 
meeting. 

The  President. — Election  of  officers  is  now  in  order,  and  I 
will  ask  the  Secretary  to  read  the  report  of  the  Nominating 
Committee  (report  read).  I  will  state  that  this  report  is  in  the 
nature  of  a  recommendation  only,  and  does  not  prevent  any 
member  from  making  nominations.  Does  any  member  desire  to 
make  any  different  nominations?  If  so,  each  candidate  can  be 
voted  on  separately,  otherwise  one  ballot  will  be  cast  for  all. 
As  there  are  no  objections,  nominations  will  be  closed. 

Mr.  Large. — I  move  that  Mr.  Stannard  be  authorized  to  cast 
the  unanimous  ballot  of  this  convention  for  the  various  gentle- 
men recommended  in  the  report  of  the  Nominating  Committee. 

Motion  seconded  and  carried. 

The  President. — I  now  declare  the  officers  elected,  as  per  the 
report  of  the  Nominating  Committee,  namely : 

President — Joseph  H.  Cummin. 
First  Vice-President — Aaron  S.  Markley. 
Second  Vice-President — C.  C.  Mallard. 
Third  Vice-President — Walter  A.  Rogers. 
Fourth  Vice-President — Joseph  M,  Staten. 
Secretary — S.  F.  Patterson. 
Treasurer — N.  W.  Thompson. 

Executive  Members — W.  S.  Danes,  J.  H.  Markley,  W.  O.  Eggleston, 
R.  L.  Hetiin,  F.  W.  Tanner,  and  A.  Zimmerman. 

The  President. — We  will  now  proceed  to  the  installation  of 
officers.  Owing  to  the  short  time  remaining  at  our  disposal,  I 
will  endeavor  to  be  brief  and  simply  thank  the  members  most 
sincerely  for  their  cordial  support  during  my  term  of  office.  Mr. 
Cummin,  you  have  been  duly  elected  president  of  this  Associa- 
tion for  the  coming  year,  and  I  now  request  you  to  assume  the 
duties  of  your  office. 

Mr.  Joseph  H.  Cummin  then  took  the  chair. 

The  President. — Mr.  Aaron  S.  Markley,  you  have  been  duly 
elected  to  serve  as  first  vice-president  of  this  Association  for 
the  ensuing  year.     Do  you  accept  the  office? 

Mr.  A.  S.  Markley. — I  do. 

The  President. — Mr.  Staten  is  not  in  the  room  at  present. 
Mr.  Patterson,  you  have  been  duly  elected  to  serve  as  secretary 
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of  this  Association  for  the  ensuing  year.  Do  you  accept  the 
office? 

Mr.  Patterson. — I  do. 

The  President. — Mr.  Thompson,  you  have  been  duly  elected 
to  serve  as  treasurer  of  this  Association  for  the  ensuing  year. 
Do  you  accept  the  office  ? 

Mr.  Thompson. — I  do. 

The  President. — Mr.  Danes,  you  have  been  duly  elected  to 
serve  as  a  member  of  the  Executive  Committee  of  this  Associa- 
tion for  the  ensuing  year.     Do  you  accept  ? 

Mr.  Danes. — 1  do. 

The  President. — That  completes  all  who  are  now  present. 
Has  any  member  anything  further  to  bring  before  the  Associa- 
tion? 

Mr.  Andrews. — The  members  of  this  Association  are  well 
aware  of  the  abilities  of  our  president  to  make  some  remarks 
which  will  be  highly  interesting — not  only  interesting,  but  in- 
structive— and  I  think  it  no  more  than  proper  that  he  should  do 
so  at  this  time.  We  who  know  him  best,  know  that  he  is  thor- 
oughly capable  of  filling  the  position  to  which  he  has  been 
elected ;  not  only  capable,  but  he  will  devote  all  of  his  time 
possible  to  the  welfare  of  this  Association,  and  the  gathering 
of  information  for  any  of  the  members  who  may  at  any  time 
see  fit  to  call  upon  him ;  and  I,  who  know  him  so  well,  am  sure 
that  every  member  of  this  Association  wants  to  hear  some  re- 
marks from  our  president  before  we  adjourn.     [Applause.] 

The  President. — Gentlemen,  I  must  confess  that  I  find  my- 
self placed,  in  one  sense  of  the  word,  in  a  rather  peculiar  posi- 
tion. When  I  was  first  invited  to  become  a  member  of  this 
Association,  several  years  ago,  I  traveled  to  Cincinnati  for  the 
purpose  of  joining  the  Association,  and  I  acknowledge  that  it 
was  with  a  little  fear  and  trembling,  because  I  thought  the 
members  of  this  Association  were  so  far  above  me  in  abilitv, 
and  their  capability  of  doing  the  work  of  the  Association,  that 
I  would  be  a  little  out  of  place ;  and  it  seemed  to  me  that  the 
president  of  the  Association  was  one  1  ought  to  look  up  to  with 
awe  and  reverence.  But  in  my  seven  years'  experience  as  a 
member  of  this  Association,  I  have  been  carefully  studying  the 
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characteristics  and  peculiarities  of  the  gentlemen  who  have  pre- 
ceded me  in  this  honorable  position,  some  of  whom  are  now 
present,  and  now  find  myself  elected  to  fill  the  position,  and  it 
has  brought  to  my  mind  a  story  I  heard  a  few  years  ago,  about 
a  circumstance  that  happened  when  they  first  began  to  build 
railroads  across  the  plains  of  the  far  West.  The  construction 
train  had  advanced  several  hundred  miles  across  the  plains. 
The  engineer  of  the  locomotive  was  a  little  fellow,  about  five 
feet  two  inches  high,  and  weighed  about  110  pounds.  One  day 
two  great,  six  foot,  broad-shouldered  cowboys  rode  up  on  their 
mustangs,  and  looked  with  great  curiosity  at  the  locomotive. 
They  rode  all  around  it  and  peered  under  it,  and  finally  one  of 
them  raised  himself  up  in  the  stirrups  and  looked  into  the  win- 
dow of  the  cab,  where  he  saw  that  little,  insignificant  engineer 
in  charge.  Turning  to  his  mate,  he  drawled  out,  "  Well,  Bill, 
it  don't  take  much  of  a  feller  to  run  her,  after  all,  does  it?" 
[Laughter.]  But  I  can  assure  you,  gentlemen,  that  I  appreciate 
the  honor  that  you  have  conferred  upon  me.  I  appreciate  the 
honor  of  following  those  who  have  preceded  me  in  this  posi- 
tion. I  can  also  assure  you  that  it  will  be  my  earnest  endeavor 
during  the  coming  year  to  advance  the  interests  of  this  Associ- 
ation in  all  ways  that  I  possibly  can,  and  I  sincerely  trust  that 
I  will  have  the  assistance  not  only  of  the  officers  who  have  been 
elected  with  me,  but  also  of  every  individual  member  of  this 
Association.  I  am  glad  that  you  have  retained  in  office  our 
genial  secretary,  who  has  served  us  well  for  so  many  years.  He 
is  a  man  in  whom  I  have  always  had  the  utmost  confidence,  but 
I  must  say  that  that  confidence  has  been  a  little  misplaced  by  a 
circumstance  which  took  place  in  the  last  twenty-four  hours. 
I  always  had  an  idea  that  he  was  a  man  of  the  most  upright  in- 
tegrity, and  knowing  that  we  were  visiting  the  old  city  of  Rich- 
mond*, famous  for  its  hospitality,  I  never  dreamt  that  our 
secretary — although  he  is  a  down-east  Yankee — would  under- 
take to  impose  upon  the  generosity  of  any  citizen  of  Richmond, 
Virginia ;  but  much  to  my  surprise,  I  learned  to-day  that  he 
had  walked  into  one  of  the  banking  institutions  of  this  city, 
quietly  laid  down  a  five  dollar  note  on  the  counter,  and  said  in 
the  most  plausible  manner  to  the  cashier,  "  Will  you  please  give 
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me  ten  ones  for  that?  "  [Laughter.]  You  see  he  does  n't  deuy 
it.  But,  gentlemen,  I  hope  and  sincerely  trust  that  we  will  have 
a  successful  year  before  us,  and  if  there  are  any  gentlemen 
present  who  are  interested  in  the  subjects  coming  up  for  discus- 
sion next  year,  I  will  be  only  too  happy  if  they  will  give  me 
their  names — those  who  are  willing  to  serve  on  the  different 
committees  for  work  during  the  coming  year.     [Applause.] 

Mr.  Thompson. — Mr.  President,  Mr.  Stateu  came  into  the 
room  while  you  were  making  your  remarks. 

The  President. — Mr.  Staten,  you  have  been  duly  elected  to 
serve  as  fourth  vice-president  of  this  Association  for  the  ensu- 
ing year.     Do  you  accept  the  office  ? 

Mr.  Staten. — Yes,  sir,  I  accept. 

The  President. — I  have  been  requested  by  the  chairman  of 
the  Executive  Committee  to  announce  that  a  meeting  of  that 
committee  will  be  held  at  8  o'clock  to-night. 

Mr.  Stannard. — I  now  move  that  we  adjourn,  to  meet  in 
Detroit  on  the  third  Tuesday  in  October,  1899. 

The  motion  was  carried  and  the  convention  was  declared 
adjourned  accordingly. 

The  committee  appointments  for  1898-99  are  given  in  a  sep- 
arate list. 

The  reports  and  discussions  on  technical  subjects,  also  the 
tables  of  the  strength  of  timber  beams  and  posts  prepared  by 
Professor  Edgar  Kid  well  and  Carlton  F.  Moore,  appear  separ- 
ately below. 

The  next  convention  will  be  held  at  Detroit,  Michigan,  on 

Tuesday,  October  17,  1899. 

S.  F.  Patterson, 

Secretamj, 


DISCUSSION  OF  COMMITTEE  REPORTS 
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CONTINUED  FROM  THE  SEVENTH  ANNUAL  CONVENTION. 


I.  The  Most  Suitable  Material    for   Roofs   of   Buildings 

of  all  Kinds. 

DISCUSSION. 

Mr.  Patterson. —  Yoa  will  remember  that  last  year  we  had  a 
discussion  on  the  roofing  matter,  and  one  kind  suggested  was 
the  Perfected  Granite  Roofing.  While  but  very  little  was  said 
on  it,  the  committee's  report  spoke  more  particularly- of  an 
asphalt  roofing,  and  the  question  arose  whether  they  did  not 
mean  this  same  roofing.  I  noticed  in  coming  out  that  the  Erie 
road  has  a  good  deal  of  it,  and  apparently  it  is  doing  very  good 
service.  I  have  used  it  myself  and  like  it  very  much,  and  I 
think  for  outbuildings,  freight-sheds,  passenger-sheds,  etc.,  it 
is  a  very  excellent  roofing,  very  easily  applied,  and  from-  what 
experience  I  have  had,  it  is  going  to  prove  very  durable. 

Mr.  Hill. — I  would  like  to  ask  Mr.  Patterson  if  he  refers  to 
the  Perfected  Granite  Roofing? 

Mr.  Patterson. — I  refer  to  the  Perfected  Grauite  Roofing, 
made  by  the  Eastern  Grauite  Roofing  company,  of  Jersey  City. 
It  comes  in  rolls,  and  is  easily  applied ;  and  in  my  experience  it 
has  been  very  satisfactory. 

Mr.  Cummin. — How  about  the  cost? 

Mr.  Patterson. — It  cost  us  at  the  time  I  used  it  about  $3.15 
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per  square,  put  on.  The  price  has  been  reduced  since  then.  It 
is  quickly  applied,  and  is,  I  think,  an  excellent  roofing. 

Mr.  Shane. — I  agree  with  Mr.  Patterson  that  it  is  durable, 
but  I  consider  it  rather  unsightly  for  the  roof  of  a  local  station. 
I  have  used  a  good  deal  of  it  on  freight  sheds  and  out  of  the 
way.  buildings,  and  I  think  it  very  cheap,  but  I  would  much  pre- 
fer a  slate  roof  for  a  station  building. 

Mr.  Andrews. — I  would  like  to  know  if  the  gentlemen  who 
have  spoken  of  the  roof  being  cheap  mean  on  its  first  applica- 
tion, or  for  its  lasting  qualities.  It  may  be  cheap  when  you 
first  put  it  on,  but  if  it  only  lasts  a  6hort  time,  it  would  not  be. 

Mr.  Patterson. — It  is  not  only  cheap  when  first  applied,  but 
also  very  durable. 

Mr.  Andrews. — What  is  its  life  ? 

Mr.  Patterson. — It  is  good  for  from  twelve  to  fifteen  years. 

Mr.  Andrews. — Has  it  been  tested  thatloug? 

Mr.  Patterson. — I  think  Mr.  Eggleston,  of  the  Erie  road, 
could  give  us  some  information  on  that  point.  Of  course  a  slate 
roof  makes  a  very  nice  appearance,  but  where  you  do  n't  want 
to  go  to  the  expense  of  a  slate  roof,  it  seems  to  me  this  is  a 
very  good  and  durable  roofing.  It  has  been  on  a  roof  at  the 
camp  grounds  at  Springfield,  Mass.,  since  1886  and  has  never 
been  repaired,  and  seems  in  good  condition  to-day. 

Mr.  Eggleston. — I  cannot  speak  for  the  Erie  road  generally, 
but  we  have  used  it  on  the  Chicago  and  Erie  end  of  the  road  for 
about  six  years,  with  very  fair  results. 

Mr.  Cummin. — What  do  you  mean  by  "  fair  results?" 

Mr.  Eggleston. — There  has  been  no  deterioration  of  any  ac- 
count, no  leaky  roofs.  We  have  the  outside  circle  of  a  round- 
house covered  with  it ;  it  has  been  on  three  years  and  does  not 
yet  show  any  wear. 

Mr.  Cummin. — It  seems  to  me  one  of  the  most  important 
questions  to  be  considered  in  a  cheap  roof  is  the  lasting  quali- 
ties. I  don't  know  how  it  is  with  such  of  the  members  as  are 
located  away  from  large  cities,  but  if  you  were  near  New  York 
you  would  be  overrun  with  drummers  representing  different 
kinds  of  roofs,  who  would  guarantee  them  to  last  from  12  to  15 
years,  some  of  which,  when  you  came  to  investigate  them,  you 
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would  find  bad  only  been  manufactured  about  six  months.  I 
bold  to  tbe  same  opinion  that  I  did  last  year  in  the  discussion 
of  this  subject,  that  I  have  never  found  anything  yet  for  the 
roofing  of  a  roundhouse  that  will  come  up  to  a  first  class  gravel 
roof. 

Mr.  Heflin. — The  question  what  is  the  best  kind  of  a  roof  for 
all  buildings,  is  one  you  cannot  harmonize ;  it  has  too  large  a 
scope.  All  buildings  cannot  have  the  same  kind  of  a  roof  on 
account  of  the  pitch.  For  instance,  for  a  depot,  you  waut  one 
kiud  of  a  roof ;  for  a  coal  shed  you  want  another  kind,  and  for 
a  roundhouse  still  another.  For  anything  near  a  depot,  there 
is  nothing  equal  to  a  slate  roof.  For  a  roundhouse,  slate  will 
not  do  any  better  than  other  roofs.  I  have  put  slate  on  round- 
houses with  galvanized  nails,  and  while  the  slate  lasted  all  right 
the  nails  ate  out  and  consequently  the  roof  came  off.  I  have 
also  used  steel.  This  is  little  better  than  nothing  for  a  roof. 
And  I  have  used  the  old  style  iron ;  that  has  given  me  for 
a  cheap  roofing  the  best  satisfaction  I  have  had.  I  have  had  a 
roof  on  now  for  fourteen  years,  put  on  by  an  ordinary  carpen- 
ter, flat  seams,  and  it  is  good  yet.  I  have  also  used  felt  roof- 
ing, and  if  properly  put  on  and  taken  care  of,  with  gas  tar 
and  sand,  will  last  eight  or  ten  years.  It  has  lasted  now  to  my 
knowledge  five  years,  and  I  think  will  last  five  years  more. 

The  President. — Mr.  Heflin,  you  have  not  the  sea  air  to  con- 
tend with  in  your  section  ? 

Mr.  Heflin. — No,  we  only  have  the  gases  from  the  coal. 

Mr.  Eggleston. — In  regard  to  gravel  roofs,  I  have  had  con- 
siderable experience.  We  put  such  a  roof  on  four  years  ago, 
and  the  best  guarantee  we  could  get  was  five  years.  We  have 
repairs  to  make  on  that  roof  now.  We  put  a  4-ply  gravel  roof 
on  at  Huntington,  which  we  have  had  to  repair  three  or  four 
times,  and  I  have  failed  to  find  a  gravel  roofer  who  will  guar- 
antee his  roof  over  five  years. 

Mr.  Shane. — I  have  had  some  experience  with  the  roofing  on 
a  coal  elevator.  We  first  put  on  corrugated  irou,  and  in  less 
than  three  years  it  was  perforated  like  a  sieve.  We  removed 
that  and  put  ou  slate,  with  galvanized  nails ;  in  a  short  time 
the  slate  began  coming  off,  and   we  found  the  nails  had  eaten 
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out.  We  then  used  copper  nails,  and  the  roof  has  been  on  five 
years,  and  I  do  n't  think  a  single  slate  has  fallen  off  in  that 
time. 

Mr.  Killam. — This  roof  question  is  no  doubt  one  of  the  most 
important  questions  that  can  come  up.  I  know  the  Intercolo- 
nial railway  have  tried  a  good  many  devices  to  protect  their 
buildings  and  make  good  roofs.  They  have  had  agents  come 
from  different  parts  of  Canada,  and  also  from  the  Union,  repre- 
senting their  wares  and  guaranteeing  that  they  would  last  five, 
ten,  fifteen,  and  twenty  years,  but  generally,  when  the  roof 
failed  in  four  or  five  years,  the  guarantor  was  out  of  existence. 
There  is  no  doubt  that  different  kinds  of  buildings  require  dif- 
ferent kinds  of  roofs.  On  a  freight-house  you  can  put  one  kind 
of  a  roof,  but  when  you  come  to  a  roundhouse  or  a  turntable, 
where  locomotives  are  passing  in  and  out,  you  want  another 
kind  of  a  roof.  We  find  that  on  station  houses  the  best  roof  is 
a  slate  roof,  but  on  second  class  buildings  shingles  are  being 
used  by  us.  We  have  many  roofs  that  have  been  on  stations 
18  and  20  years,  and  they  are  comparatively  good  yet.  Other 
roofs,  of  felt  and  iron,  we  have  had  to  renew  after  four  or  five 
years.  For  flat  roofs,  such  as  roundhouses,  we  are  now  using 
a,  "  Sparham  "  roof ;  that  is  guaranteed  for  from  10  to  12  years, 
and  in  some  cases  such  roofs  have  been  in  use  for  12  years  and 
are  comparatively  good.  Some  of  the  shops  have  been  shingled 
on  boarded  roofs,  and  fastened  with  steel  nails,  and  in  a  few 
years  the  shingles,  although  as  good  as  ever,  would  come  off,  and 
it  would  be  found  that  the  nails  had  rusted  off.  We  have  a  roof  at 
Moncton,  put  on  with  copper  nails,  and  it  is  in  good  order.  It 
has  been  the  experience  of  the  railroads  that  the  requirements 
vary  so  much  that  it  is  almost  impossible  to  tell  what  is  best 
for  durability.  Our  experience  is  that  a  shingle  roof  will  last 
about  the  longest,  and  with  the  least  repairs.  Some  of  the  roofs 
were  painted  and  others  were  not,  and  it  is  difficult  to  tell  which 
lasted  the  longest.  Where  the  painters  get  the  paint  well  up 
under  the  ends,  or  butts,  so  as  to  prevent  the  water  from  get- 
ting under  the  shingles,  I  think  the  painting  is  of  some  protec- 
tion. I  had  a  roof  inspected  this  year  which  had  been  on  for  a 
few  years,  and  I  found  that  the  shingles  had  not  been  com- 
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pletely  painted,  and  of  course  under  the  butts  they  had  rotted. 
One  of  the  greatest  advantages  in  painting  a  roof  is  that  it  is 
safe  against  the  sparks  from  a  passing  locomotive.  Iron  roofs 
are  being  abandoned  all  over  our  line.  Unless  they  are  painted 
every  year  or  two  they  do  not  last  long. 

The  President. — Will  you  give  us  a  little  explanation  about 
that  "  Sparham"  roofing  you  spoke  of? 

Mr.  Killam. — The  material  is  mined  up  in  Ontario,  and  is 
ground  something  like  asbestos.  It  is  mixed  with  American 
tar  and  other  ingredients,  and  is  put  on  boiling  hot.  The  roof 
is  first  covered  with  tongue  and  grooved  boards,  and  liued  with 
double  thick  paper,  two  courses,  and  then  this  sparham  is 
spread  on  when  boiling  hot.  It  is  excellent  for  a  flat  roof,  such 
as  a  roundhouse ;  and  the  next  thing  to  protecting  the  roof  of  a 
roundhouse  is  the  subject  that  has  been  spoken  of  here  to-day, 
about  the  escape  of  the  smoke.  We  have  a  telescope  jack,  and 
we  let  it  down  over  the  smoke-stack  of  the  locomotive;  it  carries 
the  smoke  off  very  nicely,  and  there  is  no  more  smoke  in  the 
roundhouse  than  there  is  in  this  room. 

The  President. — What  is  the  maximum  slope  of  a  roof  that 
you  can  put  this  roofing  on  ? 

Mr.  Killam. — I  think  about  one  foot  in  ten,  or  some  flatter. 
The  contract  price  is  $5.50  per  square,  put  on.  The  contractor 
furnishes  the  felt,  and  puts  it  on  and  finishes  it  for  $5.50  per 
square,  and  it  is  considered  the  best  and  cneapest  roofing. 
Metal  strips  are  the  proper  things  to  use,  but  we  have  been 
using  wood  facia  all  along. 

Mr.  Eggleston. — Well,  we  have  the  temperature  sometimes 
up  to  110,  and  down  to  10  degrees  below  zero,  which  is  quite  a 
considerable  variation,  and  it  does  not  crack  the  roof.  Of 
course  something  may  be  wrong  with  the  roof  underneath.  That 
is  the  main  thing. 

Mr.  A.  S.  Markley. — The  durability  of  roofs  of  that  charac- 
ter depends  entirely  on  the  character  of  the  men  having  charge 
of  them.  A  gravel  roof  contractor  will  not  guarantee  a  roof 
beyond  five  years,  because  in  that  time  the  fel  t  will  deterio- 
ate  from  exposure  and  atmospheric  changes,  and  must  be  re- 
coated.     We  have  a  large  number  of  roofs  of  that  kind  which 
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we  put  in  by  contract  three  years  ago,  and  we  had  to  re-coat 
them  this  year. 

Mr.  Andrews. — I  want  to  say  a  few  words  in  reference  to  the 
guarantee  of  roofing  materials.  That  depends  very  often  upon 
the  man  from  whom  you  get  your  guarantee.  You  may  get  es- 
timates at  three  cents  per  foot,  and  others  at  six  cents  per  foot, 
but  you  cannot  expect  to  get  a  six  cent  roof  for  three  cents.  A 
roof  at  six  cents,  guaranteed  for  ten  years,  may  be  better  than 
a  three  cent  roof  guaranteed  for  five  years.  My  experience  has 
been  that  when  we  have  had  guarantees  given  us,  the  roofs  have 
invariably  had  to  be  repaired  before  the  expiration  of, the  guar- 
antees. We  built  two  roundhouses  at  the  same  time — one  in 
Baltimore  and  one  in  Philadelphia.  The  one  in  Baltimore  we 
covered  with  a  tin  roof ;  the  one  in  Philadelphia  we  covered 
with  a  four-ply  felt  and  slag  roof — that  is,  four  layers  of  felt 
laid  in  cement  and  then  coated  with  slag  (broken  cubes  of  § 
inch).  The  slag  roof  was  put  on  with  a  ten-year  guarautee. 
The  tin  roof  we  put  on  ourselves.  At  the  expiration  of  two 
years  the  tin  roof  was  gone.  We  then  got  bids  from  parties  to 
put  on  what  they  called  a  three-ply  plastic  roof,  the  principal 
ingredients  of  which  are  Trinidad  asphaltum  and  ground  slate. 
This  was  put  on,  with  a  ten  year  guarantee,  at  four  and  a  half 
cents  per  foot.  At  the  expiration  of  two  years  the  contractor 
had  to  go  there  and  make  extensive  repairs,  and  at  the  end  of 
four  years  the  roundhouse  burned  down,  and  I  know  that  con- 
tractor thanked  God  that  it  did  so,  as  he  would  have  been  kept 
on  making  repairs.  We  had  a  gravel  roof  put  on  twelve  years 
ago,  with  a  ten  year  guarantee,  and  last  October  we  put  on  the 
first  repairs  in  twelve  years,  amounting  to  $42. 

Mr.  Pickering. — I  would  like  to  hear  more  particularly  as  to 
this  granite  roofing,  if  any  member  has  had  experience  as  to  its 
exact  life.  I  have  used  it  on  two  roundhouses  on  my  division, 
but  it  has  only  been  on  one  roundhouse  one  year,  and  on  the 
other  two  years.  I  have  a  building  now  which  has  something 
over  12,000  feet  of  roof,  which  must  be  covered  soon.  It  was 
built  seven  years  ago  and  covered  with  three-ply  felt  roofing, 
which  is  very  cheap ^-t he  cheapest  roofing  that  we  use  at  all — 
and  it  has  given  very  good  satisfaction.     I  have  had  to  make 
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repairs  several  times,  but  not  very  extensive.  The  granite  roof- 
ing costs  us  more  than  twice  as  much  as  the  felt  roofing,  and 
the  question  I  want  to  determine  is  as  to  the  life  of  the  granite 
roofing,  and  whether  it  is  cheap  in  comparison  with  felt  roofing. 
I  was  pleased  with  the  remarks  as  to  the  shingle  roofs.  We 
have  a  good  many  on  our  division.  I  am  just  re-shingling  a 
building  now  that  has  been  shingled  for  28  years,  and  it  don't 
leak,  and  we  should  not  have  to  re-shingle  except  on  account 
of  a  fire  having  occurred.  It  is  a  shaved  cedar  shingle  roof, 
and  we  find  it  the  most  economical  we  can  use ;  but  for  a  flat 
roof,  where  you  cannot  use  shingles,  I  would  like  to  know  if 
any  gentleman  can  give  me  any  positive  information  about  this 
granite  roofing. 

Mr.  Hill. — I  would  like  to  ask  a  couple  of  questions  about 
the  granite  roofing  also.  Has  anyone  ever  had  any  trouble  with 
the  horizontal  Beams  of  the  roofing?  Also,  what  is  the  maxi- 
mum slope  of  a  roof  on  which  you  can  use  granite  with  success? 

Mr.  Mclntyre. — I  don't  know  that  I  can  answer  all  those 
questious,  but  the  Erie  road  has  used  a  good  many  granite  roofs 
on  buildings  that  had  been  shingled,  and  the  cheapest  way  to 
re-cover  them  was  by  granite  roofing.  It  costs  us  about  $2.55 
per  square.  We  have  several  buildings  that  have  been  covered 
with  this  granite  roofing  for  Hve  years,  which  has  given  perfect 
satisfaction  so  far.  There  has  been  no  leaking  at  the  seams 
whatever.  I  had  occasion  a  short  time  ago  to  cut  a  hole  through 
a  roof  for  a  stove  pipe,  and  found  it  very  hard.  But  in  regard 
to  a  first-class  building,  where  everything  is  in  tip-top  shape,  I 
should  use  first-class  slate  every  time.  Poor  slate  is  not  worth 
laying.  I  should  not  use  granite  on  less  than  a  J  pitch  ;  below 
that  I  should  use  four-ply  felt. 

Mr.  Cummin. — I  think  the  remarks  of  Mr.  Mclntyre  as  to 
the  lasting  qualities  of  his  roofs  go  to  prove  what  I  say,  that  it 
is  very  important  to  select  the  men  to  put  ou  the  roofs.  The 
company  that  put  on  our  roofs  give  no  guarantee  whatever. 
We  have  never  required  a  guarantee  of  them.  They  have  done 
all  the  gravel  roofing  that  has  been  done  on  our  road  since  I 
have  been  on  it,  and  for  some  time  before,  and  our  gravel  roofs 
last  from  12  to  14  years.     We  have  no  trouble  with  them  what- 
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ever.     I  consider  that  if  you  get  a  gravel  roof  that  will  last 
that  long,  you  are  getting  a  cheap  roof. 

Mr.  Staten. — What  do  you  pay  per  square? 

Mr.  Cummin. — We  pay  $3  per  square. 

Mr.  Mclntyre. — This  granite  roofing  can  be  applied  on  an 
old  shingle  roof.  You  can  cover  it  with  this  granite  and  it  is  a 
protection  against  fire.     Old  shingles  take  fire  very  easily. 

Mr.  Andrews.  — I  would  like  to  ask  the  members  if  they  know 
anything  about  the  "  Ruberoid"  roofing?  I  have  received  sam- 
ples of  it  of  various  thicknesses,  but  have  never  heard  any- 
thing about  its  quality. 

Mr.  Austin. — I  am  using  it  at  Old  Orchard  beach,  but  am 
not  prepared  yet  to  say  how  it  will  turn  out. 

Mr.  Cleaveland. — I  want  to  say  a  word  about  the  asphalt 
roofing.  In  '81  I  was  in  charge  of  buildings  for  the  West 
Shore  road  at  their  terminal,  and  we  covered  two  roundhouses 
and  some  freight  sheds  with  the  Trinidad  asphalt.  First  we 
put  on  a  tight  floor ;  then,  if  I  remember  rightly,  a  thickness  of 
four-ply  asphalt  paper ;  then  a  heavy  coating  of  the  Trinidad 
asphalt,  and  then  rolled  in  large  ocean  gravel.  I  have  never 
examined  these  roofs  myself  since  then,  but  this  last  summer  1 
received  a  sample  from  the  people  who  furnished  the  material, 
which  they  had  taken  from  some  portions  of  the  roof,  and  in 
their  letter  they  said  that  the  roofs  had  not  been  touched  since 
'81,  when  they  were  put  on.  About  corrugated  iron  roofs  for 
roundhouses,  I  would  say  that  we  built  two  roundhouses  about 
a  year  ago,  covered  with  corrugated  iron.  I  have  painted  these 
roofs  once  since  the  contractors  left  them,  and  this  fall  I  will 
have  to  put  new  roofs  on  both  these  roundhouses.  So  I  cannot 
recommend  corrugated  iron  for  roundhouses. 

The  President. — In  answer  to  Mr.  Andrews's  question  as  to 
Ruberoid,  the  committee's  report  last  year  mentioned  it  as  one 
of  the  best  roofings  for  buildings  of  all  kinds. 

Mr.  Andrews. — I  remembered  that,  but  still  there  was  no 
evidence  in  as  to  their  lasting  qualities,  only  what  was  claimed 
for  them  by  the  manufacturers. 

Mr.  Cummin. — Mr.  Cleaveland,  do  you  know  that  the  sam- 
ple submitted  to  you  really  came  out  of  the  roofs  referred  to? 
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Mr.  Cleaveland. — I  could  not  swear  to  that. 

Mr.  Cummin. — A  drummer  came  into  my  office  one  day  with 
a  sample  of  felt  that  he  showed  me,  and  said  that  it  had  been 
on  8  roof  for  16  years.  While  he  was  there  the  gentleman  who 
puts  on  our  roofs  came  in,  and  I  asked  him  what  he  thought  of 
that  piece  of  felt.  He  examined  it  and  said  it  was  pretty  good 
felt.  I  asked  him  how  long  it  would  last.  He  said  probably 
four  or  five  years.  I  then  told  him  what  the  drummer  had  said 
about  its  being  on  a  roof  16  years.  He  replied  that  that  was  im- 
possible. And  before  we  got  through  with  that  drummer  he  had 
to  acknowledge  that  the  felt  had  not  been  manufactured  over 
three  months. 

Mr.  Pickering. — I  would  like  to  ask  the  gentleman  from  the 
Erie  road  (Mr.  Mclntyre)  his  reason  for  not  using  granite  on  a 
flat  roof.  Also,  replying  to  Mr.  Hill,  I  understand  it  can  be 
used  for  all  roofs,  no  matter  what  pitch. 

Mr.  Mclntyre. — I  have  not  had  any  experience  with  Perfected 
Granite  on  a  flat  roof. 

Mr.  Patterson. — 1  understand  the  Southern  railway  has  used 
a  good  deal  of  Perfected  Grauite  roofing.  I  would  like  to  know 
if  Mr.  Hill  knows  anything  about  it. 

Mr.  Hill. — The  division  I  am  on  has  only  been  in  the  South- 
ern railway  system  since  last  March.  I  am  on  the  Memphis 
division.  I  have  put  on  some  roofs  since  the  Southern  took 
charge,  but  have  not  had  time  to  see  how  they  turn  out.  We 
use  it  except  when  we  put  up  a  nice  building,  and  then  we  use 
slate.  The  superintendent  of  track,  bridges,  and  buildings  of 
the  Western  system  sent  me  a  circular  letter  after  I  started  to 
use  the  roofing,  asking  me  to  take  notes  and  give  him  my  opin- 
ion of  it,  and  to  advise  him  if  I  had  any  trouble  with  the  hori- 
zontal seams ;  that  is  why  I  asked  the  question.  As  far  as  I 
have  had  experience  with  the  roofing,  it  is  all  they  claim  for  it. 

Mr.  A.  S.  Markley. — I  have  n't  heard  anyone  say  anything 
about  clay  shingles.  There  is  a  clay  shingle  manufactured  on 
the  line  of  our  road  which  we  have  been  using  about  ten  years, 
and  this  plant  has  increased  iu  that  time  about  three-fold,  so 
they  must  be  giving  very  good  satisfaction.  They  won't  absorb 
any  water  and  they  are  indestructible. 
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Mr.  Cummin. — How  thick  are  they? 

Mr.  A.  S.  Markley. — From  1-2  to  3-4  inch. 

Mr.  Stannard. — What  is  the  expense? 

Mr.  A.  S.  Markley. — $6  per  square. 

Mr.  Cummin. — In  regard  to  Mr.  Markley's  assertion  that 
they  are  indestructible,  I  would  ask  him  how  about  the  small 
boy  throwing  large  stones  ? 

Mr.  Markley. — They  cannot  break  them. 

II.  Bridge  Warnings  for  Low  Overhead  Structures. 

DISCUSSION. 

Mr.  Heflin. — I  have  no  special  remarks  to  make  about  bridge 
warnings,  but  I  see  a  number  of  cuts  in  the  Proceedings  of  last 
year,  and  as  I  was  unable  to  get  to  that  meeting,  I  thought  the 
members  would  like  to  see  a  blue  print  of  one  that  I  got  up  my- 
self and  have  had  in  use  for  two  years.  1  have  had  very  little 
trouble  with  these  bridge  warnings. 

The  President. — I  desire  to  read  an  extract  from  a  paper  pre- 
pared by  Col.  Prout,  editor  of  the  Railroad  Gazette — a  statisti- 
cal review  of  the  accidents  to  train  employe's  in  the  United 
States.  It  was  written  last  year.  In  it  the  following  clause 
occurs  :  "  Of  the  employe's  killed  last  year,  about  12  per  cent, 
were  killed  while  coupling  and  uncoupling  trains;  25  per  cent, 
by  falling  from  trains  and  engines;  19  per  cent,  in  train  acci- 
dents ;  nearly  10  per  cent,  from  overhead  obstructions  at  high- 
way crossings  and  at  stations,  and  finally,  34  per  cent,  from 
other  causes."  The  value  of  this  quotation  is  in  connection 
with  bridge  warnings.  It  shows  that  whereas  12  per  cent,  of 
the  employes  were  killed  while  coupling  and  uncoupling  trains, 
nearly  10  per  cent,  were  killed  from  overhead  obstructions  at 
highway  crossings  and  at  stations.  It  emphasizes  the  import- 
ance of  having  these  bridge  warnings,  and  having  them  located 
properly,  provided  the  overhead  obstructions  cannot  be  raised 
sufficiently  high  to  clear  men  on  cars. 

Mr.  Killam. — In  Canada,  in  years  gone  by,  there  were  a  very 
large  number  of  train  hands,  conductors  and  brakemen,  killed 
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from  overhead  obstructions.  In  later  years  a  law  has  been 
passed  that  no  crossing  can  be  put  over  a  railroad  at  a  less 
height  than  24  feet,  so  that  now  they  are  high  enough  to  pre- 
vent danger  and  these  warnings  have  been  done  away  with. 

Mr.  A.  S.  Markley. — Does  that  refer  to  the  obstructions 
already  up? 

Mr.  Killam. — Oh,  yes;  the  obstructions  had  to  be  raised,  so 
that  they  would  not  be  less  than  24  feet  from  the  road. 

Mr.  Stannard. — How  about  the  cities? 

Mr.  Killam. — All  the  overhead  bridges  in  the  cities  are  up 
about  28  feet  above  the  track. 

Mr.  Rice. — Have  you  any  tunnels? 

Mr.  Killam. — There  is  onlv  one  tunnel  on  the  road :  that  is 
about  21  feet  high  from  road  bed.  It  was  made  that  height 
when  it  was  built. 

III.  Bridge  Floors. 

DISCUSSION. 

Mr.  Snow. — Many  of  the  bridge  floors  shown  in  the  report 
show  the  ties  extending  out  beyond  the  guards,  and  if  there  is 
anyone  here  who  makes  bridge  floors  this  way,  I  would  like  to 
ask  him  what  is  the  object  of  the  tie  extending  outside.  It 
don't  seem  to  me  there  is  any  use  whatever  for  that  part  of  the 
tie. 

Mr.  Shane. — The  only  possible  reason,  as  it  seems  to  me,  is 
that  if  the  guard-rail  is  placed  immediately  at  the  end  of  the  tie 
and  you  use  a  heavy  spike,  the  tie  is  apt  to  split. 

Mr.  Andrews. — We  have  our  ties  project  from  four  to  six 
inches  beyond  the  guard-rail,  for  the  reason  that  we  put  bolts 
in  every  fourth  tie,  and  in  every  other  tie  we  put  in  an  eight  or 
ten  inch  drift  bolt,  and  if  we  cut  off  the  ties  flush  with  the 
guard-rail  we  almost  invariably  split  them. 

Mr.  Killam. — What  length  of  tie  do  you  use? 

Mr.  Andrews. — That  depends  on  the  size  of  the  bridge. 
Ordinarily  our  ties  for  double  track  are  10  feet  6  inches  to  11 
feet. 

Mr.  Killam. — On  the  Intercolonial  we  have  adopted  a  12-foot 
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tie,  8  by  10  inches,  and  on  some  bridges  10  by  12  inches,  all 
four  inches  apart.  The  standard  tie  with  us  is  8  by  10  inches 
by  12  feet,  and  the  guard-rail  is  put  on  ten  inches  outside  of 
the  rail;  and  then  on  some  bridges  with  through  trusses,  at  the 
out  end  of  the  tie  a  wood  guard-rail  eight  inches  square,  let 
down  two  inches  over  each  tie,  is  put  on  as  an  additional  secur- 
ity and  bolted  with  screw  bolts.  The  guard-rail  is  bolted  or 
spiked  to  every  other  tie  inside  and  every  tie  outside. 

Mr.  Staten. — We  use  a  10-foot  tie,  and  a  short  time  ago  an 
engine  left  the  track  and  the  wheel  got  beyond  the  guard-rail* 
which  caused  considerable  trouble  to  get  it  back. 

Mr.  Snow. — It  has  been  quite  a  puzzle  to  me  for  some  time 
to  know  what  the  object  was  of  extending  the  ties  beyond  the 
guard  timber,  and  I  am  obliged  to  these  gentlemen  for  answer- 
ing the  question.  On  our  road  we  always  use  screw  bolts  or 
lag  bolts  to  hold  the  guard  timber,  and  in  that  case  there  is  no 
danger  of  splitting  the  ties.  I  should  imagine  that  there  would 
be  such  a  danger  with  drift  bolts. 

Mr.  Heflin. — The  majority  of  my  ties,  or  the  standard  tie, 
is  8  by  8  inches  by  12  feet  long.  My  guard-rail  is  placed  eight 
inches  from  the  rail,  and  that  leaves  about  eight  or  ten  inches 
outside  of  the  guard-rail.  There  are  two  reasons  why  I  have  it 
that  way.  In  the  first  place  we  drive  £x£xl0  inch  boat  spikes 
through  the  guard-rail,  in  every  other  tie.  We  bolt  every  fourth 
tie.  Then  again,  we  have  to  elevate  so  much ;  we  put  bolt 
blocks  underneath  the  tie  and  must  have  room  to  get  bolt  in 
outside  of  guard-rail. 

Mr.  Cummin. — We  used  an  8x8  tie  9  feet  long,  and  6x8 
guard  rail,  but  we  put  the  guard  rail  down  an  inch,  which  brings 
it  level  with  the  top  of  the  rail,  and  by  using  round-head  bolts 
we  have  no  trouble  with  the  snow-plows  catching  them. 

Mr.  Sheldon. — Our  standard  tie  is  12  feet  long,  8x8  inches. 
We  place  our  guard-rail  about  26  inches  from  the  rail,  secured 
by  coach  screws,  which  we  find  a  great  improvement  on  the 
bolts,  and  we  have  not  had  a  screw  work  loose. 

Mr.  Andrews. — I  would  like  to  ask  Mr.  Sheldon  if  his  ties 
are  white  oak  or  yellow  pine? 

Mr.  Sheldon. — All  our  timber  is  yellow  pine — Southern  Geor- 
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gia  pine.  We  have  had  no  trouble  of  the  screws  coming  out  of 
yellow  pine. 

Mr.  Andrews. — We  use  oak,  and  they  will  not  last  in  oak,  as 
the  thread  is  eaten  away  by  the  wood. 

Mr.  Mclntyre. — I  consider  a  screw  bolt  all  right  when  the 
timber  is  new,  but  when  it  gets  old  the  screw  will  come  loose. 

Mr.  Pickering. — I  would  like  to  ask  about  the  eating  off  of 
the  lag  screw  in  red  oak — if  the  screw  bolt  will  not  eat  off  as 
fast  as  the  lag  screw  ? 

Mr.  Andrews. — As  soon  as  the  thread  is  eaten  off  the  bolt  is 
gone,  but  with  a  great  number  of  bolts  they  will  very  often  hold 
in  place ;  whereas  when  you  take  the  same  number  of  lag  screws 
with  the  thread  entirely  gone,  there  is  nothing  then  to  hold  the 
timber  in  place.  Therefore  I  do  n't  think  there  is  any  com- 
parison between  the  two  as  long  as  you  keep  the  nuts  tight 
on  the  screw  bolt. 

Mr.  Hill. — We  use  screw  bolts  altogether  in  our  guard-rail. 
We  have  an  11  foot  tie,  8x10,  and  an  8x8  guard-rail  placed  24 
inches  from  the  rail.  I  find  where  a  trestle  stays  in  from  seven 
to  eight  years,  and  we  have  to  take  the  bolts  out,  we  have  just 
as  hard  a  time  as  some  do  with  lag  screws,  and  I  am  of  the 
opinion  personally  that  the  lag  screws  are  best  when  you  use 
yellow  pine  timber.  I  would  like  to  ask  some  of  the  gentlemen 
whether  they  prefer  a  straight  guard-rail  the  entire  distance  or 
flared  at  the  ends.  Personally  I  would  prefer  my  guard-rails 
to  be  further  from  the  rail  at  the  end. 

Mr.  Sheldon. — It  is  our  custom  to  have  them  further  away  at 
the  end.  In  regard  to  the  lag  screws,  we  often  use  them  a  sec- 
ond time  in  yellow  pine  timber.  Our  experience  has  been  that 
the  tie  seldom  rots  under  the  guard-rail,  but  almost  invariably 
under  the  track  rail.  We  have  very  little  trouble  with  the 
deterioration  of  the  coach  screw. 

Mr.  A.  S.  Markley. — How  far  do  you  flare  the  guard-rails  at 
the  end  ? 

Mr.  Sheldon. — About  eight  inches  farther  than  the  regular 
distance. 

Mr.  Markley. — What  is  the  regular  distance? 

Mr.  Sheldon. — About  26  inches. 
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Mr.  Eggleston. — As  I  understand  the  guard-rail,  it  is  noth- 
ing more  or  less  than  to  hold  the  ties  in  position.  A  wooden 
guard-rail  does  n't  amount  to  anything  as  a  guard-rail  for  derailed 
cars. 

Mr.  Shane. — It  seems  we  are  getting  a  little  bit  off  of  the 
subject,  but  I  want  to  say  a  few  words  about  lag  screws  and 
guard-rails  on  bridges.  I  have  had  a  great  deal  of  experience 
in  both,  and  my  researches  in  regard  to  guard-raits  have  been 
very  exhaustive  during  the  last  three  or  four  years,  from  the  fact 
that  we  have  had  very  serious  accidents  caused  by  guard-rails. 
There  seems  to  be  a  confusion  of  ideas  as  to  guard-rails.  There 
are  two  distinct  rails— one  is  a  guard  to  hold  the  tie  in  position 
and  the  other  is  to  guard  or  deflect  a  derailed  truck.  I  think 
we  do  a  great  deal  of  damage  sometimes  by  the  incompleteness 
of  our  construction.  We  have  on  the  system  of  road  I  have 
just  left,  an  iron  guard-rail  that  comes  together  at  the  centre 
about  150  feet  from  the  bridge,  and  our  people  have  adhered  to 
it  very  firmly  under  the  impression  that  it  is  a  guard-rail.  Not 
more  than  two  years  ago  we  had  a  derailed  car  approach  one  of 
the  bridges,  and  the  trucks  were  so  far  derailed  that  the  inner 
wheel  got  beyond  the  point  of  this  guard-rail,  and  the  conse- 
quence was  it  knocked  down  one  of  the  best  bridges  we  had  on 
the  system,  besides  destroying  some  fifteen  or  twenty  cars.  I 
at  that  time  called  our  people's  attention  to  the  fact  that  it  was 
the  incompleteness  of  this  guard-rail  that  caused  the  accident. 
They  took  the  question  up  and  discussed  it  at  some  length,  and 
the}7  found  if  they  continued  to  use  the  guard-rail  as  then  in 
operation,  they  would  have  to  go  further,  and  in  order  to  make 
it  more  complete  they  got  up  designs  for  a  system  of  bumpers 
to  be  erected  at  the  point  of  tangent  on  the  guard-rail,  out  in 
line  with  the  truss  of  the  bridge,  so  that  if  a  derailed  truck 
should  get  beyond  the  centre  of  this  point  it  would  be  wrecked 
before  it  could  strike  the  end  of  the  bridge.  That  would  be 
very  well,  but  it  was  found  to  be  a  very  expensive  contrivance, 
especially  where  we  had  not  embankments  wide  enough  to  build 
them  on,  and  they  have  not  yet  got  a  single  one  in.  Now  as  to 
wooden  guard-rails  on  bridges,  I  am  of  the  opinion  that  they 
would  have  the  effect  of  doing  a  great  deal  of  damage.     If  a 
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track  got  out  of  position,  the  act  of  striking  this  wooden 
guard-rail  would  still  further  slew  the  truck  and  cause  the  car 
to  go  directly  across  the  track  and  into  the  bridge.  I  believe  a 
guard-rail  that  is  intended  to  hold  the  ties,  if  it  could  be  gotten 
entirely  out  of  the  way,  would  be  far  better  for  the  safety  of 
the  structure ;  and  I  believe  further,  that  the  iron  guard-rail  in- 
tended to  control  the  car  after  it  is  off  the  track  should  be  so 
designed  as  to  simply  hold  the  car  in  the  position  where  it 
caught  it,  and  not  try  to  conduct  it  back  to  the  rail,  because 
when  you  put  anything  in  a  line  obliquely  with  the  main  track, 
it  will  slew  the  car  one  way  or  the  other  contrary  to  where  you 
want  it  to  go.  As  for  lag  screws,  if  used  in  oak  they  are  very 
unsatisfactory.  They  cannot  be  either  tightened  or  slackened 
after  a  few  months.  There  is  never  a  time  when  they  hold  as 
securely  as  a  bolt. 

Mr.  Strain. — Talking  about  the  wooden  guard-rail  doing  no 
good,  I  would  state  that  at  the  breaking  out  of  the  war  with 
Spain,  our  road  ran  a  special  from  Effingham  to  Springfield, 
and  about  300  feet  south  of  one  of  our  bridges  it  left  the  track 
and  came  along  down  on  the  side  of  the  ties — our  ties  are  8x8, 
and  12  feet  in  length.  It  crowded  the  guard-rail  and  crossed  a 
06-foot  bridge  and  turned  over ;  and  the  only  thing  that  kept 
the  train  from  going  into  the  side  of  the  bridge  was  the  wooden 
guard-rail.  It  held  the  whole  train  from  slewing.  We  bolt  our 
guard-rails  on  to  every  fourth  tie,  and  we  have  found  in  a  great 
many  instances  that  the  wooden  guard-rail  has  kept  the  train 
from  going  below.  On  our  long  trestles  we  are  now  putting  in 
an  inside  iron  guard-rail,  eight  inches  from  the  main  rail. 

Mr.  Kill  am. — I  noticed  in  inspecting  one  portion  of  our  road, 
one  bridge  with  two  spans  of  100  feet  each,  over  which  a  car 
had  passed  after  it  had  left  the  track.  The  guard  was  ten 
inches  from  the  rail,  and  flared  out  15  inches  at  the  end.  The 
cars  had  run  across  the  bridge  to  the  opposite  side.  I  ex- 
amined very  closely  to  see  what  damage  had  been  done,  and 
whether  the  train  had  been  broken  up.  I  found  it  had  not,  and 
later  found  the  conductor  had  reported  to  the  office  that  no  dam- 
age had  been  done  to  the  cars.  As  I  said  before,  this  wooden 
guard-rail  that  we  put  on  we  do  not  consider  of  any  particular 
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value  so  far  as  putting  the  train  back  on  the  track.  It  is  only 
put  on  to  guard. the  trusses  of  the  bridge.  All,  or  nearly  all, 
our  guard-rails  are  iron  rails. 

Mr.  Strain. — I  forgot  to  say  that  our  wooden  guard-rail  is 
placed  15  inches  from  the  rail.  We  do  not  vary  in  the  distance  ; 
it  is  a  continuous  width  all  the  way  through.  For  the  inside 
guard-rail,  we  use  old  rails.  A  short  time  ago  we  had  a  derail- 
ment of  a  car,  and  it  was  not  found  out  until  it  had  run  five 
miles,  and  over  several  little  openings.  We  had  122  ties  broken, 
but  there  was  not  an  outside  wooden  guard  turned  off.  Wher- 
ever the  end  of  the  tie  had  become  a  little  decayed,  it  had  broken 
off. 

Mr.  Heflin. — It  is  my  opinion  that  the  wooden  guard-rail  is 
of  great  service  in  case  of  a  derailed  car,  and  from  my  experi- 
ence I  do  not  believe  too  much  care  can  be  taken  in  keeping 
them  in  good  order. 

Mr.  Strain. — There  is  another  thing  that  ought  to  be  said. 
The  flange  is  on  the  inside  of  the  wheel,  of  course,  and  if  we 
use  the  inside  guard-rail  we  have  that  flange  running  against  the 
wheel.  With  the  outside  guard,  the  tread  of  the  wheel  will  go 
against  that  and  the  truck  may  be  slewed,  as  was  mentioned  in 
the  report.  The  tread  of  the  wheel  is  also  apt  to  ride  the  rail 
and  get  over  it.  We  must  make  provision  for  the  wheel 
which  is  outside  of  the  track  to  run  clear  of  the  running  rail. 
The  seven  inches  as  mentioned  is  close  and  might  have  a  ten- 
dency to  break  the  wheel  and  make  a  good  deal  of  trouble.  The 
Massachusetts  commissioners  are  very  particular  about  this 
thing,  and  they  recommend  not  less  than  eight  inches,  and  pre- 
fer more. 

Mr.  Cleaveland. — We  place  our  inside  rail  nine  inches.  We 
run  them  out  150  feet  from  the  end  of  the  bridge.  We  also 
have  the  outside  wooden  guard-rail  8x8  oak.  We  bolt  every 
fourth  tie  with  a  jf  bolt.  But  I  would  like  to  ask  some  of  the 
members  how  they  place  those  bolts — which  end  up?  On  our 
road  we  put  the  bolt  with  the  nut  up.  On  some  roads  they  put 
the  nuts  down,  and  of  course  it  is  hard  to  get  at  them. 

Mr.  Eilcrs. — We  put  our  bolts  in  with  the  nuts  down  so  no 
one  can  take  them  off.     We  have  the  bolt  and  washer  flush  with 
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the  guard-rail.  I  have  a  blue  print  here  which  1  would  like  the 
members  to  see,  showing  how  we  place  our  ties  and  also  our 
guard -rails. 

Mr.  Cleaveland. — Our  standard  is  to  use  the  hook  bolt  witli 
every  fourth  tie. 

Mr.  A.  S.  Markley. — We  do  not  use  any  hook  bolts  at  all. 
I  never  saw  any  accident  they  would  prevent.  I  consider  it  a 
useless  expense.  I  consider  that  the  weight  of  the  train  will 
keep  the  ties  down. 

Mr.  Heflin. — They  are  not  useless.  One  of  the  worst  scold- 
ings I  ever  received  was  last  spring,  when  high  water  raised 
the  floor  of  one  of  our  bridges  three  feet,  and  the  chief  engi- 
gineer  wanted  to  know  why  there  were  no  hook  bolts  used  on 
that  bridge. 
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I.     Pilk  Rings  and  Method  of  Protecting    Pile   Heads  in- 
Driving. 

REPORT  OF  COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings. 

Your  committee  on  the  subject,  "  Pile  Rings  and  Method  of  Pro- 
tecting Pile  Heads  in  Driving,"  present  the  following  report: 

First.  We  find  that  the  best  way  to  protect  the  pile  head  is  to  use  a 
1x3- inch  ring,  made  out  of  the  best  iron  that  can  be  obtained  at  the 
place  where  used.  We  recommend,  where  a  railroad  company  have  a 
steam  hammer  in  its  shops,  that  they  make  their  pile  rings  out  of 
hammered  iron  from  old  car  axles.  The  cost  of  a  1x3 — 14-inch  diame- 
ter ring  is  $1.75,  while  the  same  size  ring  made  out  of  best  bar  iron 
costs  $2.00.  A  pile  ring  made  out  of  hammered  iron  will  List  to  drive 
75  oak  piles  and  at  least  800  cedar  piles.  The  rings  made  out  of  best 
bar  iron  usually  last  to  drive  60  oak  piles  and  200  cedar  piles;  in  fact, 
one  of  your  committee  had  60  pile  rings  made  out  of  old  car  axles  four 
years  ago,  and  since  that  time  has  driven  250  oak  piles  and  6,<  00  cedar 
piles  without  any  renewal  of  pile  rings.  A  pile  driver  should^ carry 
on  the  tool  car  60  pile  rings,  10  pile  rings  15—30 — 14  inch.,  lCf — 13>£ 
inch.,  and  10—13  inch,  in  diameter. 

The  14-inch  diameter  are  the  ones  most  used,  14-inch  being  the 
width  of  cips  used  by  most  roads.  It  is  not  necessary  to  have  the 
pile  head  larger  in  diameter  than  the  cap  is  wide. 

Second.  In  fitting  the  pile  ring,  the  pile  should  be  neatly  sawed  off 
square:  the  pile  should  be  neatly  chamfered  down  at  least  6  inches 
from  the  end,  so  the  ring  will  just  catch  on  and  let  the  pile  hammer 
do  the  rest.  This  is  a  little  hard  on  rings,  but  in  this  way  you  are 
sure  to  get  a  good  fit  of  the  ring  and  the  pile  head  is  best  protected. 

The  face  of  the  pile  hammer  should  be  concaved  to  the  depth  of  \% 
inches  in  the  centre,  and  run  out  to  nothing  2  inches  from  outside  of 
the  hammer;  this  will  drive  the  fibre  of  the  wood  down  slightly  over 
the  edge  of  the  ring  and  make  a  neat  fit  of  the  hammer,  and  if  the 
piles  are  kept  exactly  under  the  hammer,  there  is  very  little  danger 
in  fracturing  the  pile.  The  best  weight  of  a  pile  hammer  is  3,300 
pounds.  The  height  of  the  blow  should  not  exceed  12  feet  in  driving 
cedar  piles,  or  20  feet  in  driving  oak  piles.  It  will  be  found  that 
short,  quick  blows  will  drive  the  pile  as  quick  as  long  blows,  and  are 
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less  liable  to  injure  the  pile.  The  pile  should  be  neatly  prepared  be- 
fore driving  it;  the  knots  should  be  neatly  trimmed  off,  and  the  pile 
sharpened  to  a  4-inch  square  point  for  hard  driving,  the  point  to  be 
made  as  near  straight  with  the  pile  as  possible.  Piles  should  never 
be  over-driven.  When  a  pile  does  not  go  over  1  inch  at  a  fall  of  10 
feet  with  a  8,300-pound  hammer,  the  blow  should  be  shortened  to  6 
feet,  and  the  pile  carefully  driven  until  it  stops  going  or  don't  go  over 
\^  inch  at  a  blow.  The  driving  of  piles  for  railway  traffic,  and  for  all 
kinds  of  structures,  requires  a  great  amount  of  judgment  to  do  good 
work.  The  use  of  the  iron  cap  for  driving  piles  in  trestles  that  are  in 
use  is  not  very  practicable,  as  you  cannot  drive  the  piles  up  so  close 
to  the  stringer  with  them  as  you  can  without  them.  It  is  too  much 
extra  work  to  move  the  stringers  so  as  to  use  the  iron  caps  and  fol- 
lower, but  for  driving  piles  for  foundations  and  dock  work,  or  any 
place  where  there  is  no  obstruction,  we  think  Wm.  T.  Casgrain's 
patent  cap  and  follower  an  excellent  device.  It  is  especially  adapted 
in  driving  foundation  piles,  as  that  class  of  piles  are  generally  short — 
not  over  2o  feet  in  length,  and  with  the  patunt  cap  they  will  not  need 
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heads,  as  the  piles  in  foundations  should  be  driven  home  until  they 
stop  and  the  hammer  bounces  on  them.    In  driving  piles  through 


shell  rock  or  soaps  tone  or  hard  pan,  where  piles  require  shoeing,  the 
best  way  is* to  use  old  arch  bar  iron,  welding  four  pieces  together  and 
drawing  the  end  to  a  point  and  flaring  the  four  pieces  out  to  fit  the 
four  Bides  of  the  pile.  Have  some  holes  punched:  in  the  strap  to  fas- 
ten the  points  on  the  pile  with  boat  spikes;  this  kind  of  a  point  will 
go  through  hard  substances  where  the  round  cast-iron  point  will  not 
work.  These  kinds  of  points  have  been  used  by  some  of  your  commit- 
tee to  drive  through  concrete  around  piers  to  great  advantage,  and  any 
one  having  occasion  to  drive  piles  through  hard  substances  too  hard 
for  piles,  should  not  neglect  to  shoe  them  with  points  made  out  of  old 
flat  iron,    A  little  practice  will  soon  teach  one  how  to  make  them. 

Respectfully  submitted: 

G.  W.  Hinman. 
Wm.  S.  Danes. 
F.  Eilkrs. 
K.  F.  Reynolds. 
Wm.  Carmichabl. 
C.  M.  Large. 

DISCUSSION. 

The  President. — The  main  points  for  discussion  is  the  ques- 
tion of  pile  rings  versus  pile  caps  or  bonnets.  The  committee 
report  in  favor  of  pile  rings,  but  intimate  at  the  close  of  the 
report  that  pile  bonnets  are  used  in  some  places  to  advantage. 
Further,  the  question  will  turn  on  the  shape  of  the  bottom  of 
the  hammer,  the  weight  of  the  hammer,  and  the  fall.  The  re- 
port also  takes  up  the  shape  of  the  point  of  the  pile. 

Mr.  A.  S.  Markley. — The  committee  have  covered  all  the 
points  pretty  well  in  their  report,  but  there  is  one  point  in  the 
report  which  is  not  distinct,  and  I  think  the  committee  did  not 
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make  it  exactly  plain.  A  number  of  years  ago  I  tried  boiler 
iron  shaped  into  a  cone  with  a  steel  point  welded  into  it ;  into 
this  the  point  of  the  pile  was  inserted.  After  pulling  one  of 
them  out  I  discovered  my  mistake.  The  pile  had  driven  through 
the  wrought  iron  point.  I  then  made  a  cast-iron  point,  cone 
shaped,  with  three  lugs  extending  six  inches  up  the  pile  to  se- 
cure them  in  position,  and  a  surface  of  four  inches  in  diameter 
on  the  base  of  the  cone  to  give  a  bearing  to  the  point  of  the 
pile.  Jt  did  not  exceed  in  cost  twenty-five  or  thirty  cents,  and 
I  found  it  was  much  better  than  the  boiler  iron  point.  Other- 
wise the  report  is  certainly  a  good  one. 

Mr.  Large. — While  I  signed  that  report,  in  reference  to  the 
point  of  the  pile  I  must  say  that  I  took  exceptions  to  it.  T  can- 
not endorse  the  wrought  iron  point.  I  one  time  had  occasion 
to  take  up  a  lot  of  piling  with  the  wrought  iron  point,  and  I 
found  they  were  a  positive  detriment  to  the  pile.  When  I  had 
these  piles  pulled  up  to  replace  them,  I  found  that  instead  of 
the  piling  going  into  the  rock  the  point  had  gone  into  the  piling, 
and  had  split  it  anywhere  from  a  foot  up  to  six  or  eight  feet, 
just  according  to  the  grain  of  the  wood,  and  for  that  reason  I 
could  not  very  well  endorse  that  part  of  the  report.  My  judg- 
ment would  be  that  in  case  it  was  necessary  to  point  the  pile  at 
all  to  use  a  point  that  was  practically  a  socket  to  slip  over  the 
pile,  and  that  would  prevent  any  splitting  or  damage  to  the  pile. 

The  President. — Mr.  Eggleston,  do  you  not  on  your  road  use 
pile  bonnets? 

Mr.  Eggleston. — We  do;  we  have  a  bonnet  that  we  use  in 
nearly  all  cases,  and  we  find  it  a  great  advantage. 

Mr.  A.  S.  Markley. — We  tried  to  use  the  bonnet  on  our  road, 
but  found  it  impossible  to  drive  what  we  call  the  water  pile  with 
a  bonnet.  For  that  reason  we  abandon  the  use  of  the  bonnet 
altogether  and  drive  them  in  the  old  way,  without  the  bonnet. 
In  land  driving,  where  there  is  no  stringer  or  track  in  the  way, 
a  bonnet  is  a  good  thiug  and  can  be  economically  used  ;  but  I 
cannot  use  it. 

Mr.  Shane. — I  had  occasion  last  January  to  witness  a  re- 
markable test  between  two  pile-drivers  constructed  as  referred 
to  in  this  case — one  with,  and  the  other  without,  a  bonnet.     1 
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l>elieve  the  forces  on  either  side  of  the  river  were  about  as 
equally  divided  as  to  strength  as  could  be  arranged,  and  I  en- 
deavored to  arrange  it  so  that  there  would  be  no  disparity  on 
either  side,  and  the  driver  with  the  bonnet  did  twenty  per  cent, 
more  work  than  the  one  without  it. 

Mr.  Heflin. — You  may  take  any  kind  of  wood,  either  hard  or 
soft,  and  lay  the  pile  ring  on  top  of  the  pile,  and  if  it  is  per- 
fectly square  let  a  hammer  of  3,000  pounds  fall  on  it,  and  it 
will  drive  the  ring  into  the  wood,  making  the  head  of  the  pile 
the  size  of  the  ring.  Therefore  that  pile  can  be  driven  as  far 
as  you  want  to  drive  it  without  splitting.  It  is  equally  so  with 
soft  wood,  but  the  pile  ring  will  cut  into  it  very  much  easier. 
Another  point  in  the  report  is  that  the  pile  should  not  be  larger 
at  the  head  than  the  cap.  My  experience  is  that  if  I  get  a 
white  oak  pile  60  feet  long,  8  inches  at  the. point,  I  must  expect 
it  very  much  larger  than  12  inches,  which  is  generally  the  size 
of  the  cap — 12  to  14  inches. 

Mr.  Eggleston. — There  is  one  more  word  that  I  would  like  to 
say  in  favor  of  the  bonnet.  We  had  occasion  to  drive  nearly 
700  piles  under  an  elevator  building  that  we  constructed  in  the 
Chicago  yards.  We  used  a  bonnet  all  the  time  to  the  ground, 
then  followed  the  piling  down  from  seven  to  eight  feet  with  an 
improvised  follower,  and  I  believe  that  we  saved  40  per  cent,  of 
the  cost  of  driving  those  piles  with  that  bonnet  alone. 

Mr.  A.  S.  Markley. — I  do  not  want  to  be  understood  as  not 
being  in  favor  of  a  bonnet.  I  am  in  favor  of  it  under  certain 
conditions. 

Mr.  Killam. — On  the  Intercolonial  railway  we  have  used  the 
wrought  iron  point,  and  it  invariably  splits  the  pile  when  strik- 
ing anything  hard,  so  that  we  now  use  the  cast-iron  point  al- 
most entirely.  For  the  heads  of  the  piles  we  use  rings  altogether. 
They  are  made  of  the  best  quality  of  iron,  without  being  bev- 
eled. We  generally  dress  off  the  sides  of  the  piles  (if  they  are 
too  large)  to  fit  the  12-  or  14-inch  caps.  We  have  never  used 
the  bonnet  on  the  Intercolonial,  as  far  as  I  know. 

Mr.  Smith. — I  notice  a  great  many  pile  drivers  bevel  the 
heads  of  the  piles  to  the  size  of  the  ring  to  be  used  on  them.  I 
would  like  the  opinion  of  the  members  as  to  whether  they  think 
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that  necessary,  and  why.  It  has  always  been  my  practice  to 
select  a  ring  to  fit  the  pile,  one  whose  outside  diameter  is  jast  a 
little  less  than  that  of  the  pile,  lay  it  on  the  pile  head  and  let 
the  hammer  drive  it  down.  This  saves  the  labor  of  shaping 
and  beveling  the  head  of  pile.  I  am  in  favor  of  a  flat  bottom 
hammer.  I  notice  the  report  favors  a  concave  bottom,  about 
H  inches  in  depth.  I  do  not  like  that,  because  the  head  of  a 
pile  is  sawed  flat  and  will  not  fit  a  concave  hammer  until  the 
hammer  has  broomed  it  to  a  fit.  The  broomed  end  is  then  a 
cushion  for  the  hammer  to  strike  on,  which  lessens  the  effective- 
ness of  the  blow.  The  hammer  does  not  strike  an  effective  blow 
in  the  beginning,  either,  because  it  strikes  only  the  outer  edge 
of  the  pile  all  around  when  it  is  held  fair  under  the  hammer, 
and  when  the  pile  is  not  held  in  the  centre  of  the  leaders  a  blow 
is  struck  which  is  very  damaging  to  both  the  pile  and  the  lead- 
ers. I  have  experimented  a  good  deal  by  marking  on  the  lead- 
ers to  show  how  far  a  pile  was  going  each  blow  when  struck  fair 
with  a  flat  hammer,  and  then  put  some  bark  or  pieces  of  rope  on 
the  pile  head  to  form  a  cushion,  and  continued  marking  each 
blow  as  before.  I  And  the  effectiveness  of  a  blow  is  lost  in 
proportion  to  the  amount  of  cushion  on  the  pile  head. 

Mr.  A.  S.  Markley. — What  kind  of  piles  do  yon  drive? 

Mr.  Smith. — Everything  from  white  oak,  Norway  pine,  tam- 
arack, and  cedar. 

Mr.  Hill. — It  has  been  my  experience  that  with  cedar  piles, 
where  you  drive  on  your  pile  ring  with  the  hammer,  the  pile 
will  split  nearly  down  to  the  ground  in  some  cases,  and  it  pre- 
sents a  very  ragged  appearance  in  a  trestle. 

Mr.  Smith. — If  the  ring  is  not  too  small,  I  don't  think  it  will 
split  the  pile.  Of  course  it  will  sometimes  sliver  the  outside  of 
a  pile  so  that  it  may  not  look  as  well,  but  that  will  not  affect 
the  durability  of  it.  If  a  pile  is  too  large  to  go  between  the 
leaders  without  hewing  its  sides,  it  would  not  do  to  ring  it  with- 
out reducing  its  head  all  around  to  somewhere  near  the  outside 
diameter  of  the  ring  to  be  used. 

Mr.  Pickering. — We  have  experienced  the  same  difficulty 
that  Mr.  Hill  speaks  of.  We  use  quite  largely  a  red  oak  pile, 
and   we  had    a  good   deal  of  trouble  when  we  adopted    the 
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method  of  driving  the  ring  on  without  trimming  the  head.  We 
have  had  piles  entirely  mined  by  this  practice.  As  to  the  con- 
caving of  the  face  of  the  hammer,  I  think  it  would  be  a  good 
thing  if  you  were  always  sure  that  the  pile  would  be  sawed 
square,  but  J  find  it  is  almost  impossible  to  saw  the  pile  square 
in  all  cases ;  and  if  it  is  not  sawed  square,  if  the  hammer  is 
concave,  it  will  strike  on  one  side  of  the  pile  more  than  the 
other,  and  the  tendency  will  be  to  crowd  the  pile  to  one  side, 
very  much  more  so  than  with  a  flat-faced  hammer. 

Mr.  Killara. — I  have  driven  some  thousands  of  cedar  piles  in 
public  roads.  Cedar  is  different  from  all  other  woods,  as  Mr. 
Hill  has  mentioned,  and  we  have  invariably  fitted  the  piles  to 
the  size  of  the  ring,  to  prevent  slivering.  But  spruce  piling  is 
a  different  thing.  Ordinarily  we  would  take  the  ring  and  lay  it 
on  top ;  the  same  with  tamarack,  but  in  cedar  we  always  adjust 
the  pile  to  fit  the  ring. 

Mr.  Andrews. — When  I  was  a  young  fellow  about  twenty 
years  of  age,  I  had  my  first  experience  in  bridge  work.  The 
first  part  of  that  was  driving  some  piles  50  feet  in  length.  We 
had  two  machines  there,  with  old  men  in  charge  of  both,  and 
their  method  was  to  take  the  piles — many  of  tbem  16  inches  iu 
diameter — and  place  the  ring  on  top,  as  Mr.  Smith  has  de- 
scribed. Of  course  I  did  not  know  much  about  pile  driving, 
but  I  thought  when  that  12-inch  ring  was  driven  down  by  the 
hammer  it  would  cause  slivers  on  either  side,  probably  three  to 
five  inches.  If  the  grain  of  the  pile  was  perfectly  straight  it 
was  all  right,  but  if  it  happened  to  be  crossed  it  would  split  to 
the  centre,  and  if  a  large  portion  of  the  pile  was  cut  off  you 
would  have  a  ragged  butt  to  put  timbers  on.  I  gave  instruc- 
tions to  fit  the  pile  to  the  size  of  the  ring.  When  we  cut  them 
off  we  found  the  piles  that  had  been  tapered  had  good,  sound 
butts,  while  those  on  which  the  rings  had  been  driven  had  shiv- 
ered butts.  In  my  opinion  tapering  the  piles  is  far  superior  to 
driving  the  ring  on  the  butt  without  tapering. 

Mr.  Large. — I  am  free  to  acknowledge  that  I  could  not  say 

whether  a  flat  bottom  hammer  or  a  concave  hammer  is  best.     I 

have  never  used  any  but  a  concave  hammer ;  why,  I  could  not 

tell  you,  except  simply  that  I  had  it.    I  have  been  driving  piles 
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about  thirty  years,  and  never  used  or  saw  a  flat  hammer,  so  I 
would  not  pretend  to  say  which  was  the  better. 

Mr.  Eilers. — We  use  both  the  flat  and  the  concave,  and  I  find 
that  the  concave  hammer  is  the  best.  As  to  the  strap  arrange- 
ment, of  course  if  made  of  poor  iron  they  would  not  last  very 
long,  but  if  made  of  car  axles  or  channel  bars  or  brake  frames, 
I  have  no  trouble  with  them.  We  are  driving  piles  of  white 
oak,  50  to  60  feet  long,  in  quicksand,  and  I  find  those  irons 
give  the  best  satisfaction. 


II.  Cost  and   Manner   of   Putting   in   Pipe   Culverts. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Build" 
ings: 

The  undersigned  committee,  appointed  at  the  meeting  held  at  Den- 
ver, last  year,  to  "  investigate  the  cost  and  manner  of  putting  in  pipe 
culverts,1 '  have  the  honor  to  make  the  following  report: 

A  circular  was  issued  to  the  members  of  the  Association,  as  well  as 
to  the  officers  of  several  roads  not  having  a  representative  among  our 
members.  Over  thirty  replies  to  this  circular  were  received,  and  a 
number  of  plans  and  specifications  were  bent.  The  replies  to  each 
question  asked  in  the  circular  are  summarized  in  this  report,  and  the 
letters  are  given  in  an  Appendix. 

Question  No.  1. — "Do  you  use,  on  the  railway  with  which  you  are 
connected,  any  form  of  cast  iron,  wrought  iron,  steel,  cement,  vitrified, 
or  wooden  pipe  culverts?" 

Answers. — Twenty-four  of  those  replying  use  cast-iron  pipe  culverts, 
two  use  wrought  iron,  three  use  steel,  two  use  cement,  fourteen  use 
vitrified,  one  uses  creosoted  wood  pipe  culverts,  and  two  use  Bois 
d'Arc  wood  box  culverts  where  others  would  ordinarily  use  a  pipe 
culvert. 

Question  No.  2. — '*  If  so,  please  send  plans  and  specifications  for  the 
different  kinds  of  culverts  you  use,  stating  the  minimum  and  maxi- 
mum sizes  of  each  kind  of  pipe." 

Answers. — Eleven  of  those  replying  sent  plans  or  specifications. 
The  maximum  and  minimum  sizes  of  the  different  kinds  of  pipe  cul- 
verts in  use  are  as  follows: 


Cast-      Wrought- 
iron.  iron. 


Maximum  Hlze 84- Inch 

Minimum  size i  12- inch 


60  Inch 
80-  inch 


Steel.    :  Cement.  Vitrified.  I  Wood 


48-inch    I    48-inch 

86-inch    1    12-inch 


72-inch. 
24-inch. 


The  plans  and  specifications  are  printed  in  the  Appendix.    Quite  a 
diversity  of  methods  is  shown  in  the  different  plans. 
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Question  No.  3. — •'  If  more  than  one  kind  of  pipe  culvert  is  used, 
please  state  the  considerations  which  decide  the  use  of  a  certain  kind 
in  any  given  case." 

Answers.— Of  the  eight  answers  received  to  this  query,  three  replied 
that  the  kind  of  pipe  used  in  a  given  case  was  determined  by  the  cost; 
three,  that  vitrified  pipe  was  used  where  the  fill  was  sufficient  to  pre- 
vent danger  of  breakage  from  the  jar  of  passing  trains;  one,  that 
wrought-iron  pipe  was  used  where  the  culvert  pipe  stood  over  one-half 
full  of  water  during  freezing  weather;  one,  that  vitrified  pipe  was 
used  in  certain  cases  in  fills  between  2  feet  and  7  feet  high,  and  cast- 
iron  pipe  in  all  other  cases  where  an  opening  not  larger  than  48  inches 
was  required;  one,  that  vitrified  pipe  was  used  in  fills  of  from  4  feet 
to  18  feet,  and  that  for  other  heights  of  fill  either  cast-iron  pipe  or 
Bois  d' Arc  boxes  were  used. 

Question  No.  4. — "Are  end  walls  built  at  one  or  both  ends;  if  so, 
are  they  built  of  wood,  stone,  or  concrete?  " 

Answers. — Twenty  replies  were  received  to  this  question.  Six 
build  end  walls  at  both  ends  of  all  pipe  culverts;  one  builds  them 
at  both  ends  for  vitrified  pipe  culverts;  two  generally  build  end 
walls  at  both  ends  of  culverts;  four  build  them  only  part  of  the  time; 
one  builds  them  at  both  ends,  if  at  all;  one  builds  them  at  both  ends 
of  all  double  vitrified  and  cast-iron  pipe  culverts;  one  never  builds 
end  walls  for  vitrified  pipe;  and  three  never  build  end  walls  for  any 
class  of  pipe  culverts.  Eleven  build  the  end  walls  of  stone  masonry, 
four  of  brick,  four  of  concrete,  and  one  of  wood  for  vitrified  pipe  cul- 
verts. 

Question  No.  5. — "  If  end  walls  are  not  built  in  all  places,  state  con- 
siderations which  decide  their  use  in  any  given  place. 

Answers. — Of  the  six  replies  received,  one  builds  them  only  where 
the  current  is  strong;  one,  at  the  outlet  when  the  pipe  is  set  high  to 
form  a  pond  for  a  water  supply;  one  builds  them  at  the  ends  of  vitri- 
fied pipe  culverts,  to  prevent  the  water  washing  the  filling  away  from 
around  the  outside  of  the  pipe,  also  where  the  stream  meets  the  pipe 
obliquely,  to'  prevent  the  bank  being  washed  away  at  the  end;  one 
builds  them  at  the  ends  of  all  pipes  4  feet  to  7  feet  in  diameter,  and  at 
other  places  where  necessary  to  save  the  pipe  and  protect  the  embank- 
ment; one  builds  them  at  one  or  both  ends  of  the  culvert  where  the 
flow  of  water  is  strong,  or  with  the  possibility  of  the  water  standing 
temporarily  above  the  top  of  the  pipe  at  the  up-stream  end,  and  when 
the  water  discharges  with  considerable  force,  an  apron  of  riprap  is 
built  in  addition  at  the  down-stream  end  of  the  culvert 

Question  No.  6.— "  Please  describe  in  full  your  method  of  putting  in 
the  different  kinds  of  pipe  culverts:  (a)  When  built  to  replace  timber 
culverts;  (b)  when  built  to  replace  wooden  bridges;  (c)  when  built 
through  a  bank  where  there  has  been  no  previous  opening.1' 

Answers. — (a)  The  most  general  practice  seems  to  be  to  make  an 
open  cut  supporting  the  track  on  stringers  resting  on  piles  or  mud 
sills.  Five  out  of  twelve  use  this  method.  Four  tunnel  through  the 
bank  when  the  fill  is  of  sufficient  height.  Three  pull  the  pipes  through 
the"  culverts  with  block  and  tackle,  and  tamp  earth  carefully  around 
the  pipe  inside  of  the  old  culvert. 

(b)  All  of  those  replying  either  place  the  pipe  with  the  pile  driver, 
or  pull  it  to  place  with  block  and  tackle  or  rollers. 

(c)  Seven  make  an  open  cut,  supporting  the  track  on  stringers  as  in 
(a);  si x  tunnel  through  the  bank  when  the  fill  is  of  sufficient  height, 
and  one  tunnels  during  winter  when  the  ground  is  frozen. 
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Qnestion  No.  7.— "Have  you  experienced  any  trouble  from  the 
breaking  or  flattening  of  pipe  culvert*,  on  account  of  Uie  weight  of 
the  earth  filling?" 

Answers. — Four  have  never  had  any  trouble  of  this  kind;  four  have 
never  had  cast-iron  pipes  break  from  this  cause,  and  another  has  never 
had  steel  pipes  break;  four  have  had  more  or  less  trouble  from  the 
breaking  of  cant-iron  pipes  from  36  inches  to  60  inches  in  diameter; 
eight  have  had  trouble  with  broken  vitrified  pipe  culverts  and  two 
with  cement  pipe  culverts. 

Question  No.  8.—"  If  so,  what  means  have  you  adopted  to  overcome 
this  difficulty?" 

Answers.— Two  take  greater  care  with  the  preparation  of  the  bed  on 
which  vitrified  pipe  is  to  be  laid;  two  put  wooden  or  iron  shores  in- 
side of  the  larger  sizes  of  cast-iron  pipe  when  first  put  in,  leaving 
them  inside  the  pipe  until  the  filling  has  settled;  one  lined  the  inside 
of  broken  60-inch  cast-iron  pipe  with  a  ring  of  paving  brick. 

Question  No.  9. — "  Please  give  cost  of  pipe  culverts  of  the  kinds  you 
use,  nnder  the  three  different  cases,  dividing  the  cost,  where  possible, 
into  the  items  of  material  and  labor  for  pipes  and  end  walls." 

Below  is  a  summary  of  the  cost  per  lineal  foot  of  cast-iron,  steel, 
and  vitrified  pipe  culvert*. 

The  cost  of  cast-iron  pipe  culverts,  as  given,  varies  considerably, 
and  the  extremes  are  given  for  each  size  of  pipe. 


COST  PER  LINEAL  FOOT  OF  CAST-IRON  PIPE  CULVERTS. 


Size  of  pipe. 


Material. 


Labor. 


Total. 


Ost    of    stone 
.  masonry  ends. 


18-inch $1.11 

9-inch i  140  to   1.62 

34-Inch 1.20  to   3.32 

30-Inch |  1.22  to   2.90 

36-inch !  2JHto   8.00 

42-inch 385 to   5.00 

48- inch 4^0  to   7.70 

60- inch '  294  to  10.61 


$0.16 

.09  to  1.06 

.17  to  1.82 

.23  to  1.42 

JO  to  1.64 

.70  to  1.98 

.36  to  3.12 

1.26  to  2.66 


$1.27 
1.76  to  2.08 
2  09  to  5.19 
8.09  to  4.67 
2.81  to  6.50 
5.08  to  5.70 
5.29  'o  10.32 
10.60  to  11.82 


$43.00 

53.00  to  « 

66.00 

78.00 

90.00 

100.00 


.12 


The  cost  of  cast-iron  pipe  per  ton,  as  given,  ranges  from  $14.50  to 
$10.80.  The  cost  of  stone-masonry  end  walls  ranges  from  $4  to  $8  per 
cubic  yard.    The  costs  are  exclusive  of  the  cost  of  masonry  end  walls. 

COST  PER  LINEAL  FOOT  OF  STEEL  PIPE  CULVERT8. 


Diameter  of  pipe. 


Material. 


Labor. 


Total. 


24-1  nch 
30-inch 
36- Inch 
42-Inch 
48-inch 
60-Inch 


$1.12 
1.55 
2.28 
8.00 
4.18 
8.26 


$0.12 
.17 
.25 
.80 
.46 
.45 


$124 
1.72 
2.53 
3.30 
4.59 
8.70 
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COST  PER  LINEAL  FOOT  OP  VITRIFIED  PIPE  CULVERT8. 


Diameter  of  pipe. 


#0.75 
96 
1.50  to  2.57 


COST  PER  LINEAL  FOOT  OF  CREOSOTED  STAVE  PIPE  USED  BY  THE 
SOUTHERN  PACIFIC  COMPANY,  AS  GIVEN  BY  MR.  JOHN  D.  ISAACS. 


Diameter  of  pipe. 


24-inch 
86-inch 
48-inch 
66-inch 
72-  inch 


Material  and  labor. 


$1.06 
2.11 
2.42 
4.70 
4.90 


The  above  includes  all  material  and  labor  in  the  culvert  proper 
ready  for  use,  but  does  not  include  labor  laying  nor  portals.  The  por- 
tal material  for  this  culvert  is  all  cut  as  per  plan,  before  creosoting. 

Tour  committee  feel  that  their  duty  was  to  gather  information  on 
this  subject,  and  not  to  make  recommendations.  They  wish  to  thank 
all  who  have  so  kindly  assisted  them  by  giving  the  information  re- 
quested. 

Respectfully  submitted: 

W.  A.  Rogers, 
F.  W.  Tanner, 
J.  H.  Mark  ley, 

A.  H.  King, 

B.  F.  Bond, 

O.   H.    AWDKEW8, 

Committee. 


APPENDIX   TO    REPORT    OF    COMMITTEE    ON    "COST    AND 
MANNER   OF   PUTTING    IN   PIPE    CULVERTS." 

Extracts  from  Replies  to  the  Committee  Circular  Follow. 

Mr.  A.  H.  King  wrote  in  part: 

Three:  The  practice  is  here  to  build  end  walls  only  with  vitrified 
clay  pipe.  Our  experience  has  been  that  it  is  not  essential  where  long 
lengths  of  iron  pipe  are  used.  The  reasons  for  building  the  end  walls 
with  clay  tile  are:  1st,  numerous  joints  (every  24  or  30  inches)  increase 
the  chances  for  water  to  get  through  and  upon  the  outside  of  the  pipe; 
2d,  at  the  discharge  end  of  this  pipe,  unless  good  paving  and  end  wall 
is  used  to  prevent  wash  of  bank,  force  of  water  will  cut  below,  and 
these  short  lengths  unsupported  fall  down,  and  this  will  continue  un- 
til, if  much  water  passes  through,  a  washout  will  result.  A  great  deal 
of  this  has  come  under  my  own  observation.  I  am  of  the  opinion  that 
if  a  pipe  is  long  enough  a  head  wall  at  the  upper  end  is  not  essential, 
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but  makes  a  neat  finish,  and  will,  under  certain  circumstances,  assist 
in  holding  the  bank  in  proper  shape,  but  I  do  consider  good  paving 
and  a  low  but  substantial  end  wall  necessary  to  a  good  job  at  the  dis- 
charge end  of  any  kind  of  pipe  or  culvert.  The  walls  should  be  built  of 
good  masonry,  and  paving  constructed  of  uncut  stone  well  grouted,  or 
concrete,  and  a  good  quality  of  Portland  cement  used  in  this  work. 

Four — In  cases  where  the  stream  meets  the  pipe  obliquely  at  inlet 
end,  or  in  the  event  of  the  pipe  being  of  large  diameter  and  too  short, 
the  difficulty  is  remedied  by  the  building  of  end  walls,  and  as  previ- 
ously stated,  if  sections  of  pipe  are  of  short  length  and  a  little  wash 
would  leave  ends  unsupported,  as  in  the  case  of  vitrified  clay,  I  would 
recommend  end  walls;  but  where  cast,  steel,  or  wrought  pipe  is  used, 
proper  lengths  with  fairly  firm  dirt  under  track,  I  do  not  consider  the 
end  wall  a  necessary  feature. 

I  am  partial  to  cast  iron  pipes  for  culverts  where  they  can  be  made 
to  carry  the  water.  We  get  thein  in  12-foot  lengths  and  can  order  an 
additional  6-foot  piece  where  necessary  to  fill  out  the  proper  length. 
We  take  particular  pains  to  have  the  bed  for  this  pipe  perfectly  solid, 
especially  underneath  the  pipe  where  the  pressure  and  tendency  to 
settle  is  great,  so  that  when  bank  is  through  settling  the  pipe  will  be 
in  line  and  joints  good.  It  is  not  our  practice  to  use  end  walls  with 
pipe  of  this  class.  We  have  used  large  quantities  of  sheet  steel  pipe, 
thickness  of  metal  ranging  from  one  fourth  to  one  half  inch,  heavily 
coated  in  and  out  with  coal  tar  or  pitch.  We  have  laid  this  pipe  as 
large  as  60  inches  in  diameter.  A  three  fourths  inch  rivet  is  used 
every  eight  inches  of  its  circumference,  which  fastens  the  different 
sections  or  sheets  together.  This  gives  it  much  the  same  appearance 
as  a  locomotive  boiler.  A  pipe  made  in  this  manner  of  soft  sheet  steel 
will  cost  about  75  percent,  of  that  of  cast  pipe  of  a  given  diameter. 
This  pipe  is  re-coated  inside  and  out,  after  being  laid,  and  while  I  am 
not  in  a  position  to  say  from  actual  test  what  the  life  of  such  a  culvert 
would  be,  I  see  no  reasonable  grounds  for  believing  that  they  are  not 
a  perfectly  serviceable  and  satisfactory  pipe  culvert. 

I  make  bir  little  distinction  between  A,  B,  and  C  in  the  manner  of 
putting  in  pipe,  excepting,  of  course,  that  in  cases  of  excavations 
through  fills  where  earth  is  loose,  particular  pains  must  be  taken  for 
proper  support  of  track.  It  is  done  by  means  of  timber  posts  for  sup- 
ports and  a  bed  of  timber  (<>ld  planking  being  generally  available  for 
this  purpose).  The  pipe  is  placed  in  position,  dirt  is  replaced  around 
the  pipe  and  firmly  rammed,  leaving  the  timber  in  for  convenience 
under  the  heavier  parts  of  the  grade,  but  removing  it  for  a  distance  of 
perhaps  fifteen  or  twenty  feet  from  the  ends  of  the  pipe,  more  particu- 
larly at  the  upper  end.  The  grade  or  fall  of  the  culvert  is  made  to 
conform  to  the  height  of  the  ground,  rather  than  to  follow  any  pre- 
scribed dip  or  fall.  In  the  case  of  putting  in  a  culvert  to  replace  a 
bridge,  we  locate  it  on  solid  ground  and  more  or  less  above  bed  of 
stream,  according  to  liability  to  fill  in,  due  to  dirt  washing  from  sur- 
rounding hills  or  slopes.  Of  course  this  is  not  a  factor  in  some  in- 
stances. 

Six — Cost  of  excavating  and  filling  again  around  culverts  which  are 
put  through  high  banks,  where  a  culvert  did  or  did  not  exist  before, 
varies  so  much  under  different  circumstances  that  it  would  be  next  to 
impossible  to  fix  any  rule  by  which  the  cost  of  this  portion  of  the  work 
might  he  computed.  An  excavation  through  a  high  fill  would  be  more 
expensive  than  through  a  shallow  one,  where  it  would  not  be  necessary 
to  timber  through  and  timber  up,  and  a  fill  made  principally  through 
rock  or  other  hard  substances  would  necessarily  cost  much  more  than 


71 

where  the  bank  is  of  a  clean,  soft  clay  formation.  Twenty-four-inch 
clay  pipe  can  be  purchased  and  laid  for  about  $1.50  per  lineal  foot  in 
our  country,  joints  laid  in  Portland  cement  without  end  walls.  Our 
common  rubble  masonry  costs  us  in  the  wall  about  $4.00  per  yard. 
The  clay  tile  makes  what  I  would  call  a  "cheap  "  job.  Twenty-four- 
inch  cast-iron  pipe  is  worth  about  $4.00  per  lineal  foot,  laid;  24-inch 
sheet  steel  would  cost  about  $3.00  per  lineal  foot,  laid,  and  wood  box 
could  be  placed  for  about  $1.00  per  foot,  and  is,  in  my  opinion,  supe- 
rior to  clay  pipe.  The  calculations  are  made  outside  of  excavating 
and  filling,  and  only  contemplate  cost  of  pipe  and  labor  to  place  in  po- 
sition under  bridges  which  are  to  be  filled  in,  or  In  places  where  hand- 
ling of  dirt  is  not  considered,  other  than  to  provide  bed  for,  and  ram- 
ming around  pipe  at  the  bottom.  Other  diameters  of  pipe  would  cost 
us  about  in  the  same  proportion. 

Eight — I  have  never  adopted  any  means  of  overcoming  trouble  aris- 
ing from  breakage  of  clay  tile  pipe,  but  believe  if  they  are  laid  upon  a 
firm  bed  and  tamped  solidly,  to  prevent  as  far  as  possible  the  settling 
due  to  extra  pressure  directly  under  the  track,  and  with  joints  laid  up 
with  Portland  cement  mortar,  that  if  the  pipe  then  fails  it  is  due  to 
the  quality  of  the  pipe  and  not  to  the  manner  of  laying  it.  We  have 
had  no  trouble  on  account  of  flattening  or  crushing  with  cast-iron  or 
sheet  steel  pipe. 

Ten — In  addition  to  what  has  already  been  said,  I  wish  to  say  my 
experience  has  taught  me  that  for  pipe  culvert  cast-iron  is  to  be  pre- 
ferred for  the  following  reasons:  There  is  but  little  chance  for  joints 
to  be  affected;  it  will  stay  where  it  is  placed  and  fits  closely,  and  can 
be  laid  more  cheaply,  perhaps,  than  any  other  class  of  pipe,  quality  of 
work  being  considered;  it  will  last  longer  than  any  other  kind,  and 
even  though  it  might  wash  around  on  account  of  faulty  work  in  the  till- 
ing, it  will  not  wash  out  under  ordinary  circumstances,  and  a  pipe  of 
this  kind  is  so  much  superior  I  think  ordinarily  end  walls  can  be  safely 
dUpensed  with.  The  extra  cost  is  more  than  compensated  for  by  the 
quality  and  permanency  of  the  job. 

Mr.  J.  H.  Markley,  of  the  Toledo,  Peoria  &  Western  railway,  replied; 

I  send  under  separate  cover  to-day  four  tracings  showing  the  differ- 
ent methods  I  use  in  the  way  of  putting  in  cast-iron  pipe  culverts  and 
parapet  wall  protections. 

Plan  No.  2  shows  a  single  12-foot  length  of  4-foot  pipe  with  parapet 
walls  and  coping  projecting  12  ir.ches  over  each  end  of  pipe;  by  doing 
this  I  extend  the  length  to  14  feet  4  inches,  to  give  better  support  to 
the  shoulder  of  the  road  bed.  This  plan  shows,  too,  the  maximum 
depth  of  tils  in  which  this  size  pipe  is  put  in;  it  allows  two  feet  of 
ballast  under  tie.    This  class  of  work  cost: 

1  pc.  pipe,  7,490  lbs.,  $66.29 

Putting  in  pipe  an<t  masonry,  75.17 

Cement,  stone,  and  sand,  13.06 

$164.52 

Plan  No.  3  shows  a  single  length  section  of  two  pieces  of  4-foot  pipe 
laid  side  by  side,  or  4  feet  10  inches  from  centre  to  centre.  The  con- 
struction of  the  parapet  walls  and  coping  is  similar  to  those  in  plan 
No.  1.    The  one  great  advantage  I  claim  for  thisclass  of  pipe  culverts  is 
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that  tliey  are  short  and  create  but  little  friction,  water  gets  through 
very  quickly,  and  when  put  in  right  there  is  no  danger  of  their  wash- 
ing out.    This  class  of  work  cost: 

2  pes.  pipe,  $127.60 

Putting  in  pipe  and  masonry,  103.81 

Cement,  stone,  and  sand,  26.31 


$267.72 


Plan  No.  4  shows  one  and  one  half  sections  or  18-foot,  30-inch  cast 
pipe,  with  short  parapet  walls.    It  cost: 


1  1-2  pes.  pipe, 

Cutting  and  putting  in  pipe, 

Masonry,  estimated, 


$43.27 
5.00 
50.00 
$98.27 


Plan  No.  5  shows  a  single  section  of  24-inch  pipe  with  parapet  walls 
of  dry  rubble  stone.  I  have  a  great  many  of  these  (some  double)  put 
in  where  the  embankments  are  shallow.  A  single  section  costs  from 
$30.00  to  $35.00;  about  the  only  additional  cost  to  the  double  ones 
would  be  about  what  the  additional  pipe  would  cost. 

The  minimum  size  of  cast  pipe  used  on  this  road  is  20  inches,  the 
maximum  is  7  feet;  the  latter  is  put  together  in  sections.  Where  I 
build  end  walls  1  do  so  at  both  ends  of  pipe  and  always  of  stone  or  con- 
crete; have  not  built  any  of  concrete  yet  but  will  in  the  future.  End 
walls  are  not  built  at  all  pipe  culverts;  they  are  built  at  the  ends  of  all 
pipes  from  4  to  7  feet.  It  is  done  to  save  pipe  and  protect  the  embank- 
ments. 

As  an  experiment,  in  March,  1896,  I  put  4-foot  pipe  in  a  bridge  18 
feet  high  without  end  walls,  as  pipe  was  cheaper  than  masonry.  The 
pipe  was  put  in  against  one  of  the  pile  bents,  the  bridge  promptly  filled 
and  stringers  taken  out  in  the  fall  of  '97.  In  the  early  spring  of  this 
year,  during  a  heavy  rain  storm,  the  water  cut  through,  presumably 
between  the  pile  bent  and  the  pipe  where  the  dirt  failed  to  pack  in, 
and  cut  the  dirt  out.  A  similar  case  happened  to  one  of  the  36-inch 
pipes.  In  this  case,  however,  it  was  traced  to  musk-rats;  they  bur- 
rowed in  from  the  up-stream  end  at  the  bottom  of  the  pipe  and  had 
built  a  nest  between  the  two  centre  piling,  directly  under  the  cap  and 
close  to  the  top  of  the  pipe.  The  water  took  out  considerable  of  the 
dirt.  We  were  fortunate  in  this  case  to  have  the  stringers  still  in. 
Such  experience  as  this  makes  me  think  that  pipe  should  be  protected 
at  the  ends  by  stone  work. 

Where  pipe  is  put  in  to  replace  timber  boxes,  I  start  from  6  to  8  feet 
to  one  side  of  the  box,  tunnel  through  where  embankments  are  deep 
enough,  and  curb  as  we  excavate.  After  it  is  opened  through  the  pipe 
is  pulled  in  on  rollers.  The  same  method  is  used  where  there  has  been 
no  previous  openings.  Last  winter  I  replaced  a  wood  box  in  this  way 
through  a  20-foot  fill.    It  cost: 

For  pipe,  $173.18 

Lumber  and  nails,  2.61 

Labor,  105.00 

$280.79 

Most  all  of  the  curbing  used  was  of  old  material.  I  have  had  no 
trouble  with  the  breaking  or  flattening  of  cast  pipe. 

My  pile-driver  is  so  arranged  that  by  raising  the  leads  I  can  attach  a 
20-foot  boom,  and  I  use  this  whenever  it  is  possible  to  put  cast  pipe  in 
with ;  it  is  strong  enough  to  pick  up  a  4-foot  pipe  and  lay  it  in  place. 
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Mr.  F.  W.  Tanner  of  the  Missouri  Pacific  railway  sent  plans  of  pipe 
culverts  recently  constructed,  with  the  following  costs  of  the  same: 


MILB. 


206.86 
252.20 
811.66 
818.06 
407.75 
445.45 
476.00 


MATERIAL  OP  PIPE  CULVERT. 


38-ln.  cast-iron. 
86-in.  vitrified  iron. 
48- in.  cast-iron. 
80-in.  vitrified  iion. 
24- in.  vitrified  iron. 
27-in.  vitrified  iron. 
88- in.  vitrified  iron. 


LENGTH. 


24  feet. 

87  feet,  6  inches. 

80  feet,  6  inches. 

85  feet. 

45  feet. 

27  feet,  6  Inches. 

77  feet,  6  inches. 


COST. 


$200  00 
200.00 

1,230.00 

145.00 

107.00 

80.00 

235.00 


These  prices  are  exclusive  of  the  earth  filling. 

Mr.  W.  A.  Rogers  reported  for  the  Chicago,  Milwaukee  &  St.  Paul 
railway  as  follows: 

1.  The  Chicago,  Milwaukee  &  St.  Paul  railway  bridge  and  building 
department  bund  only  cast-iron  pipe  culverts.  Vitrified  pipe  culverts 
were  formerly  built  to  a  small  extent  by  this  department,  but  in  1896 
the  construction  of  this  class  of  culverts  was  abandoned  except  to  re- 
place small  plank  drain  boxes  and  under  road  crossings.  They  are  put 
in  by  the  track  department.  A  few  cement  pipe  culverts  have  been 
built  through  embankments  and  a  number  have  been  built  under  road 
crossings,  but  their  construction  has  also  been  abandoned. 

2.  The  sizes  of  vitrified  pipe  used  by  the  track  department  are  12 
inches,  15  inches,  and  18  inches  in  diameter.  The  minimum  size  of 
cast-iron  pipe  used  is  20  inches,  and  the  maximum  size  48  inches.  The 
maximum  was  formerly  60  inches,  but  the  use  of  this  size  has  been 
abandoned  except  occasionally,  because  of  the  trouble  due  to  its  break- 
ing under  the  weight  of  the  earth  filling.  Cast-iron  pipe  culverts  are 
built  according  to  bridge  and  building  department  drawing  No.  2.549; 
the  pipe  is  cast  according  to  drawing  No.  5,556:  the  pipe  culverts  and 
the  masonry  are  built  according  to  the  following  specifications: 

CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAILWAY. 


BRIDGE  AND  BUILDING   DEPARTMENT. 

Specifications  for  Iron  Pipe  Culverts — 189$. 

1.  Pipe  shall  be  straight,  truly  cylindrical,  and  uniform  in  thickness 
of  shell.  A  variation  in  thickness  of  shell  of  more  than  one  eighth 
{1-8)  of  an  inch,  more  or  less  than  the  specified  thickness,  will  be  cause 
for  rejection.  Thickness  of  pipe  and  dimensions  of  bell  and  spigot 
ends  of  all  pipe  must  be  tested  before  shipment.  Pipe  must  be  of  good 
quality  of  gray  iron  of  uniform  grain,  and  must  not  be  brittle,  and 
must  be  soft  enough  to  be  cut,  drilled,  and  chipped  with  ease;  and 
shall  be  cast  uniform  in  thickness,  sound  and  smooth,  and  without 
cold-shuts,  swells,  lumps,  scabs,  blisters,  or  sand  holes,  or  any  other 
imperfections.  Pipe  must  be  thoroughly  cleaned,  without  the  use  of 
add  or  other  liquid,  and  shall  then  be  thoroughly  coated  with  coal- 
pitch  varnish. 

'  Pipe  shall  be  ordered  by  estimated  weight.  No  piece  of  pipe  will  be 
accepted  which  weighs  less  than  96  per  cent,  or  more  than  104  per 
cent,  of  the  estimated  weight;  and  in  any  one  order  of  pipe  the  railway 
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company  reserves  the  right  to  reject  a  sufficient  number  of  pieces 
weighing  more  than  the  estimated  weight,  to  bring  the  aggregate 
weight  of  the  pipe  within  102  per  cent,  of  the  estimated  weight.  Each 
piece  must  have  the  shipping  weight  plainly  marked  on  it.  Contrac- 
tor shall  furnish  to  the  railway  company's  inspector  complete  facilities 
for  the  inspection  of  the  pipe,  both  before  and  after  it  is  coated;  and 
the  railway  company,  in  placing  an  order  for  pipe  under  these  specifi- 
cations, reserves  to  itself  the  right  to  reject  the  pipe  for  want  of  con- 
formity with  the  specifications,  at  any  time  previous  to  payment  for  it. 


#.  Drawing  No.  5,556  shows  the  standard  cast-iron  culvert  pipe  as 
manufactured  in  the  railway  company's  foundry  at  West  Milwaukee. 
Drawing  No.  2.549  shows  the  culverts  in  place  complete. 

4.  The  Went  Milwaukee  pipe  is  furnished  in  six  feet  sections,  and 
pipe  supplied  by  outside  pipe  foundries  will  usually  be  in  twelve  feet 
sections,  and  of  such  dimensions  as  may  be  fixed  by  the  engineer. 
When  it  is  necessary  to  cut  a  section  of  pipe  in  order  to  make  a  culvert 
of  its  specified  length,  it  must  be  cut  by  nicking  it  around  its  complete 
circumference  and  breaking  it  in  two;  and  the  pipe  crew's  kit  of  tools 
must  include  for  this  purpose  a  striking  hammer  and  cold-chisels. 

5.  Pipe  must  be  unloaded  from  the  cars  with  ropes  and  skids  and 
not  allowed  to  drop  from  the  cars  to  the  ground,  or  to  roll  down  an 
embankment  without  restraint.  When  pipe  is  cracked  or  broken  in 
unloading  or  handling,  the  foreman  muse  report  the  same  with  his  ex- 
planation, and  he  will  be  held  accountable  for  the  damage. 

6.  All  culvert*  must  be  built  as  nearly  as  practicable  at  right  angles 
to  the  railway  track. 

7.  Masonry  walls  are  to  be  built  at  ends  of  culverts  only  when  or- 
dered by  the  engineer,  and  the  faces  of  such  walls  must  be  placed 
parallel  to  the  railway  track. 

8.  The  pipe  shall  be  well  and  carefully  laid  and  bedded  in  sand, 
gravel,  or  hard  clay,  with  the  small  or  spigot  end  of  the  pipe  placed 
down  stream.  Joints  must  be  well  connected  and  entered,  and  after- 
ward thoroughly  filled  with  good  cement  mortar  composed  of  two 
parts  of  clean,  sharp  sand  to  one  part  of  cement. 

9.  When  the  pipe  is  drawn  through,  and  replaces  a  timber  box  or 
other  culvert  where  it  is  protected  from  the  superimposed  weight  by 
the  natural  arch  formed  by  the  solidified  embankment,  it  shall  have  a 
uniform  fall  of  at  least  one  inch  to  every  ten  feet  of  its  length,  from 
the  upper  to  the  down-stream  end  of  the  culvert.  When  the  pipe  is 
laid  in  marshy  or  soft  ground  and  filling  is  to  be  placed  thereon,  it 
shall  be  laid  with  such  a  crown  at  the  centre  of  the  culvert  as  the  en- 
gineer may  direct,  to  allow  for  the  settling  of  the  embankment,  but 
the  pipe  shall  have  the  same  ratio  of  fall  between  the  two  ends  of  the 
culvert  as  if  laid  on  a  uniform  grade. 

10.  The  pipe  must  be  placed  just  low  enough  to  drain  the  land  adja- 
cent to  the  riuht  of  way.  and  ditches  must  be  opened  up  at  either  end 
of  the  culvert  to  allow  a  free  passage  for  water  to  and  from  the  pipe, 
so  that  water  will  not  continuously  stand  in  the  pipe.  Culvert  crews 
are  expected  to  dig  ditches  only  immediately  adjacent  to  the  ends  of 
culverts,  and  where  more  ditching  is  required,  they  must  report  the 
situation. 

11.  In  the  renewal  of  a  culvert  with  iron  pipe,  the  pipe  must  be 
drawn  into  position  with  as  little  removal  or  disturbance  of  the  old 
culvert  or  embankment  as  is  practicable,  and  the  space  between  the 
iron  pipe  and  the  old  culvert  must  be  completely  filled  wit  h  earth  or 
if  ravel  thoroughly  rammed  as  each  piece  of  pipe  is  placed  in  position. 
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12.  When  the  ground  on  which  the  pipe  is  to  be  laid  is  soft,  a  timber 
grillage  must  be  used  under' the  pipe,  consisting  of  two  courses  of  tim- 
ber laid  at  right  angles  to  each  other,  and  of  such  thickness  and  di- 
mensions, and  laid  in  such  manner,  as  the  engineer  may  direct.  Good 
second-hand  timber  will  generally  be  used  for  this  purpose.  Pipe 
must  not  be  placed  directly  on  the  timber,  but  must  have  a  bed  of 
earth,  sand,  or  gravel  placed  between  the  pipe  and  timber  grillage. 

13.  When  iron  pipe  culverts  are  built  where  there  is  not  an  existing 
embankment,  earth  must  be  thrown  up  on  each  side  of  the  pipe  to  at 
least  two  thirds  of  the  height  of  the  same,  and  must  be  well  and  solidly 
tamped  around  the  Hides  of  the  pipe  to  prevent  the  embankment  placed 
on  the  pipe  from  crushing  it. 

14.  When  masonry  walls  are  ordered  at  ends  of  culverts,  they  must 
be  built  in  conformity  with  the  general  specifications  covering  that 
class  of  masonry,  and  of  the  dimensions  shown  on  drawing  No.  2,549. 
All  stone  left  over  from  building  the  walls  must  be  carefully  placed  at 
the  d"wn-stream  end  of  the  culvert  in  the  best  manner  to  protect  the 
walls  from  being  undermined  by  the  action  of  the  water. 


CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAILWAY. 

BRIDGE  AND  BUILDING  DEPARTMENT. 

Specifications  for  Iron  Pipe  Culvert  Masonry — 289S. 

1.  Masonry  shall  be  made  of  sound,  durable,  well  shaped  rubble- 
stone,  free  from  flint  seams,  powder  cracks,  dry  and  incipient  cracks, 
flaws,  and  other  imperfections,  and  of  such  character  as  will  resist  the 
action  of  the  weather  without  injury  to  the  masonry  in  the  climates 
traversed  by  the  railway  company's  lines.  They  shall  be  laid  in  good 
cement  mortar  on  their  natural  beds,  with  beds  and  builds  level  and 
end  joints  vertical,  and  may  be  laid  in  irregular  courses,  but  must  be 
leveled  up  and  coursed  longitudinally  at  bottom  of  pipe  and  at  top  of 
pipe. 

2.  The  work  shall  be  well  bonded  with  frequent  headers  so  arranged 
that  the  headers  of  each  course  shall  fall  between  the  headers  of  the 
course  immediately  below  it.  About  one  fourth  of  the  wall  shall  be 
headers. 

3.  If  necessary,  the  stone  shall  be  dressed  with  a  hammer  or  chisel 
to  get  them  close  together.  No  face  joii  t  shall  exceed  one  inch  in 
thickness.  No  stone  shall  be  used  in  the  face  that  has  more  heighth 
than  breadth  of  bed. 

4.  The  backing  shall  consist  of  stone  of  the  same  thickness  as  the 
adjacent  face  stone,  laid  in  full  cement  mortar  beds  with  good  joints 
and  bonds,  and  the  spaces  filled  with  spawls  thoroughly  bedded  in 
cement  mortar. 

5.  The  largest  stone  must  be  selected  for  the  foundations  and  cop- 
ing. 

fl.  Cement  shall  be  of  the  brand  specified  by  the  engineer.  It  must 
be  kept  under  cover  in  a  dry  location,  and  packages  must  not  be  opened 
until  the  cement  is  to  be  used.  No  cement  shall  be  used  which  shows 
deterioration  from  age  or  exposure. 

7.  Sand  must  be  clean,  sharp,  coarse,  and  free  from  pebbles,  loam, 
and  earthy  or  vegetable  matter. 


10.  Mortar  shall  be  composed  of  one  (1)  measure  of  cement  and  two 
(2)  measures  of  sand,  and  shall  be  mixed  on  a  tight  platform  as  fol- 
6 
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lows:  One  (1)  measure  of  sand  shall  be  evenly  distributed  on  the  plat- 
form; one  (1)  measure  of  cement  shall  be  evenly  distributed  on  the 
sand,  and  a  second  measure  of  sand  shall  be  distributed  on  the  cement. 
The  sand  and  cement  shall  then  be  thoroughly  mixed  in  a  dry  state, 
being  turned  over  with  shovels  until  this  is  accomplished.  Water  shall 
then  be  added  in  a  sufficient  quantity  to  convert  the  sand  and  cement 
into  a  mortar  which  will  stand  in  a  pile  and  not  be  fluid  enough  to 
flow.  During  the  application  of  the  water  the  mass  must  be  constantly 
turned  with  shovels,  so  that  the  mortar  will  be  of  uniform  consistency. 


5.  Where  the  flow  of  water  through  the  culvert  is  strong,  especially 
if  there  is  a  possibility  of  the  water  standing  temporarily  above  the 
top  of  its  up-stream  end,  then  a  masonry  end  wall  is  built  at  one  or 
both  end 8.  It  is  usually  considered  more  essential  that  the  wall 
should  be  at  the  lower  end,  if  built  at  one  end  only.  In  some  cases, 
in  addition  to  the  end  walls  an  apron  is  built  at  the  down-stream  end 
of  stone  either  laid  dry  or  in  mortar,  to  prevent  the  lower  end  of  the 
culvert  being  washed  out  by  eddies. 

6  (a).  When  built  to  replace  a  wooden  box  culvert,  the  pipe  is  usu- 
ally pulled  into  place  from  either  end  of  the  old  culvert,  after  prepar- 
ing the  bottom.  Block  and  tackle  and  rollers  are  used  for  this  pur- 
pose. The  timbers  of  the  old  culvert  are  removed  for  a  short  distance 
from  each  end.  If  the  timber  culvert  is  too  small  for  the  pipe,  one  of 
the  sides  and  the  top  are  taken  out  and  the  bank  kept  from  caving  by 
means  of  shores,  if  necessary. 

(b).  When  built  to  replace  a  wooden  bridge,  the  pipe  is  either  rolled 
or  pulled  to  place  by  means  of  block  and  tackle,  after  preparing  the 
bottom.     The  dirt  is  carefully  tamped  around  the  pipe. 

(c).  Whcu  the  culvert  is  built  through  a  bank  where  there  has  been 
no  previous  opening,  the  usual  custom  is,  where  the  nature  of  the  ma- 
terial and  the  height  of  fill  will  permit,  to  tunnel  through  the  embank- 
ment. The  process  is  something  as  follows:  The  dirt  slope  is  cut  as 
straight  down  as  it  will  stand,  close  to  the  track,  in  order  to  shorten 
the  length  of  the  tunnel,  and  then  an  opening  is  made  through  the 
balance  of  a  size  slightly  larger  than  the  pipe.  If  necessary  to  pre- 
vent caving,  the  roof  is  supported  by  means  of  a  row  of  posts  through 
the  centre.  After  the  tunnel  ib  cut  through  the  fill,  the  pipe  is 
immediately  pulled  through  into  place  and  earth  tamped  around  it. 
If  the  materia]  is  of  such  nature  that  tunnelling  is  not  feasible,  then 
an  open  cut  is  made  and  the  track  is  carried  on  stringers  resting  on 
piles  or  mud  sills. 

7.  This  railway  has  had  considerable  trouble  from  the  breaking  of 
the  larger  sizes  of  cast-iron  pipe,  and  has  largely  discontinued  the  use 
of  all  over  48  inches  in  diameter  on  this  account. 

8.  It  is  the  practice,  where  put  in  to  replace  a  wooden  bridge,  to 
place  wooden  shores  inside  of  the  pipe  at  intervals  of  a  few  feet,  when 
the  pipe  is  more  than  36  inches  in  diameter,  and  let  the  shores  remain 
in  position  a  year  or  more,  until  the  embankment  has  settled  and  be- 
come stable.  Sixty-inch  pipe  has  broken  after  removing  shores  which 
had  been  left  in  for  three  years,  but  the  use  of  shores  has  proved  effec- 
tive in  case  of  the  sizes  of  pipe  we  now  use. 

9.  The  vitrified  pipe  put  in  formerly  cost  per  lineal  foot  for  case 
44 A"  as  follows: 
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DIAMETER  OP  PIPB. 


COST  OF  PIPB. 


18  inches 
20  inches 
24  inches 


$0410 
.45 
.70 


C08T  OF  LABOR. 
$0.45 

.51 
.75 


TOTAL  COST    PEE 
LINBAL  FOOT. 


$0.75 

.96 

1.45 


Cases  "A"  and  "  B."    Cost  per  lineal  foot  of  cast-iron  pipe  culverts. 


DIAMETER  OF  PIPB. 

MATERIAL. 

LABOR. 

TOTAL. 

COST  OP  BACH 
MASONRY  BND. 

$1.00 
1.20 

$1.08                  $2.08 
1.88                    2.58 
1.42                    8.14 
1.64                    4.09 
1.98                    5.88 
2.86                     *  tA 

$48.00 
58.00 

• 

1.72 

2.45 

8.85 

4.30 

66.00 

78.00 

90.00 

100.00 

The  cast-iron  pipe  costs  $14.50  per  ton. 


10.  Most  of  the  cast-iron  pipe  used  is  of  the  standard  pattern  in  six 
feet  lengths,  made  as  a  by-product  at  the  West  Milwaukee  shops  of 
this  railway.  The  excess  above  the  capacity  of  the  railway  foundry 
has  been  purchased,  a  portion  being  of  twelve  feet  lengths  of  standard 
water  pipe,  and  another  portion  of  twelve  feet  lengths  of  this  railway's 
standard  patterns,  differing  only  from  the  West  Milwaukee  pipe  in 
having  the  sections  twice  the  length. 

January  1,  1898,  there  were  on  this  railway  2,879  cast-iron  pipe  cul- 
verts of  the  various  diameters,  a  total  length  of  125,525  lineal  feet,  or 
23.77  miles.  Of  this  number  2,518,  or  111,327  lineal  feet  have  been  built 
since  1888.  The  minimum  size  of  20  inches  is  fixed  by  the  fact  that  it 
is  impossible  for  a  man  to  crawl  into  a  smaller  size  to  clean  it  out,  and 
the  maximum  size  has  been  limited  to  48  inches  for  reasons  given  pre- 
viously. This  railway  Is  a  firm  believer  in  cast-iron  pipe  for  culverts. 
The  ease  with  which  they  are  built,  their  cheapness  and  durability,  as 
well  as  the  smoothness  of  their  interior,  thus  facilitating  the  flow  of 
water  through  them,  are  some  of  the  points  in  favor  of  this  class  of 
pipe  culvert  material. 

Extracts  from  the  report  of  Mr.  N.  W.  Thompson,  of  the  Pennsylva- 
nia company,  follow: 

3.  Of  late  years  we  have  only  used  cast-iron  pipe;  the  only  reason 
for  using  vitrified  was  on  account  of  cost,  and  we  think  the  difference 
in  cost  does  not  pay  the  risk  of  breaking,  as  we  have  had  to  renew 
several  of  them. 
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5.  We  consider  that  end  walls  are  only  necessary  where  we  have  a 
rapid  stream  or  strong  current.  Of  course  they  would  look  better  to 
have  them  in  all  cases,  but  do  not  consider  them  necessary  for  safety. 

6  (a  and  b).  We  use  our  pile-drivers  to  lay  all  pipe  in  place.  We 
have  a  Bay  City  driver,  and  without  raising  the  leaders  we  hitch  a 
block  near  outer  end  of  leader;  with  this  we  can  pick  up  a  12-foot  sec- 
tion of  36  inches  and  under,  or  an  8-foot  section  of  48-inch  pipe,  and 
place  it  in  position  very  quickly. 

(c).  We  drive  piles  (usually  soft  wood,  on  account  of  expense),  cap 
them,  and  put  on  false  stringers  before  excavating  for  pipe. 

***** 

9.  I  have  no  memorandum  of  the  cost  of  end  walls.  The  cost  of 
putting  pipe  in  place  varies  greatly  on  account  of  conditions.  Our 
crew  for  laying  pipe  consists  of: 

Engineer  of  pile-driver, 
2  carpenters, 
1  carpenter1 8  helper, 
Engine  service, 

For  one  day  of  ten  hours,  $21.25 


Per  Day. 

Total. 

$2.25 

$2.25 

2.25 

4.50 

2.00 

2.00 

12.50 

12.50 

If  we  have  several  in  the  near  vicinity,  we  have  placed  four  culverts 
of  four  12-foot  sections  of  30-inch  pipe  and  two  culverts  of  three  12- 
foot  sections  of  36-inch  pipe  in  one  day  of  10  hours.  In  other  cases, 
where  we  have  long  runs  to  make  and  are  delayed  by  trains,  we  have 
consumed  15  hours  in  laying  pipe  for  one  culvert  of  four  pieces  of  36- 
inch  pipe  12  feet  long.  Our  36-inch  pipe  costs  us  about  $3.00  per  lineal 
foot;  we  use  this  size  mostly.    I  have  no  cost  of  the  other  sizes. 

The  cost  of  pipe  culverts  on  the  Wisconsin  Central  lines,  as  given  by 
Mr.  R.  B.  Tweedy,  follow: 


7-8.  We  have  had  some  trouble  from  breaking  and  flattening  of  pipe 
culverts,  and  try  to  do  away  with  this  by  bracing  the  pipe  when  36- 
inch  or  over  is  used,  leaving  the  bracing  in  until  the  banks  have  set- 
tled. 

9.  Cost  of  culvert  pipe  per  lineal  foot: 


SIZE. 


STEEL. 


I 
LABOR.  MATERIAL. 


CA8T-IRON. 


LABOR. 


MATERIAL. 


24-inch  pipe I 

80-inch  pipe ..; 

86-inch  pipe 

42-inch  pipe 

48-inch  pipe 

60- inch  pipe 


$0.12 
.17 
.25 
.30 
.46 


$1.12 
1.56 
2.28 
3.00 
4.18 


$0.50 

.70 

.94 

1.20 

1.54 

2.66 


$1.50 
2.89 
2.85 
3.88 
5.07 
7.94 
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Mr.  Geo.  J.  Bishop,  of  the  Chicago,  Rock  Island  &  Pacific  railway, 
replied  in  part: 

***** 

6  (a)  None,  (b)  Unload  the  number  of  joints  required  at  each  end 
of  the  bridge,  on  each  side,  on  the  embankment,  from  12  inches  up  to 
36  inches  in  diameter.  Larger  sizes  should  be  taken  out  where  the  fill 
is  low,  or  the  mouth  of  the  cut.  Where  the  pipe  is  unloaded  down  the 
bank  or  dropped  from  the  car  there  should  be  no  frost  in  the  ground, 
as  pipe  is  very  likely  to  be  broken.  Great  care  must  be  taken  to  pro- 
tect the  pipe  from  striking  against  each  other  by  track  ties  or  timber 
when  rolling  down  the  bank. 

7.  I  have  no  experience  with  culvert  pipe  breaking  or  flattening.  In 
my  judgment,  if  there  is  any  breakage,  the  pipe  must  have  been  very 

light  weight. 

***** 

10.  I  will  give  the  cost  of  unloading  and  handling  and  laying  culvert 
pipe  in  construction,  ahead  of  graders.  This  may  vary  slightly,  ac- 
cording to  labor  and  the  country: 


From    1  mile   up  to  15  miles,  35  cents  per  ton  per  mile. 
44     15  miles      ••     80     4I      32    4I  4t 

44     80  miles  upwards,  28    c4  4t  " 


COST  OF  MATERIAL  AND  LABOR  FOR  CAST-IRON  CULVERT 

PIPE  USED  IN  BRIDGES  FILLED  ON 
C,  R.  I.  &  P.  RY. 


EASTERN  AND  WESTERN  DIVISIONS,   WEST  OF  MISSOURI  RIVER. 


SIZB, 

LENGTH, FT. 

■ 

WBIOHT 
PBB  FOOT. 

AY.   WEIGHT 
PBB  JOINT. 

COS  I 
1          FOOT. 

1 

12- FT.  JT. 

COST  HANDLING 
AND  LAYING. 

DIAMBTBB. 

FOOT. 

JOINT. 

60  inches.... 

12 

1,268  1-8 

15,160 

$  10.61  1-6 

$127.84 

$1.26 

$15.16 

1 

48  inches..-. 

i 

12 

796  2-8 

0,560 

6.29  1-4 

75.52 

.72 

8.64 

i 

42  inches.... 

i 

12 

684 

7,608 

6.00  5-6 

60.10 

.70 

8.40 

36  inches.... 

i 

12 

467 

5,604 

8.69 

44.27 

.42 

5.04 

30  inches.. .  • 

12 

866  2-8 

4,410 

2.90 

84.88 

.221-2 

2.70 

24  inches.... 

12 

223 

2,916 

1.92 

28.08 

.17 

2.04 

20  Inches... . , 

12 

211 

2,540 

1.67 

1 

20.06 

.09  1-3 

1.12 

Sizes  from  20  to  48  inches  diameter,  $15.80  per  ton;  60  inches  diameter,  $16.80 
per  ton. 

Mr.  E.  Loughery,  of  the  Texas  &  Pacific  railway,  uses  cast-iron  pipe 
from  one  to  three  feet  in  uiaraeter,  with  stone  or  brick  end  walls.  His 
experience  with  vitrified  pipe  is  that  they  often  break  in  shallow  banks 
and  also  occasionally  in  heavy  fills.  He  flushes  the  joints  of  both  oast- 
iron  and  vitrified  pipe  culverts  with  cement  mortar. 
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Mr.  James  Stannard,  of  the  Wabash  railroad,  replied: 

Will  state  we  use  the  cast-iron  pipe  for  culvert  work  in  replacing 
small  pile  trestle-work  or  old  and  broken-down  stone  culverts.  Of 
course  judgment  should  be  exercised  in  selecting  pipe  of  sufficient  ca- 
pacity to  meet  the  requirements  of  locality  where  it  is  to  be  used.  In 
order  to  make  a  complete  and  first  class  job  of  it,  walls  should  be  built 
at  both  ends  of  pipe  and  high  enough  to  hold  embankment.  Would 
recommend  walls  to  be  built  of  vitrified  brick,  stone,  or  concrete, 
whichever  might  be  cheapest  on  line  of  road  where  work  is  to  be  per- 
formed. Care  should  be  exercised  in  making  foundation  of  walls  low 
enough  to  prevent  any  danger  of  being  washed  out. 

Our  method  of  putting  in  iron  pipe  culverts  is  first  to  level  the  bed 
carefully,  leaving  same  a  little  crowning  under  centre  of  dump  or  track 
so  pipe  will  drain  or  prevent  any  water  from  standing  in  pipe  when  in 
position.  Great  care  should  be  exercised  to  not  place  pipe  too  low 
and  prevent  filling  up  or  choking  water-way  with  sediment.  We  have 
never  experienced  any  trouble  in  way  of  breaking  or  flattening  of  iron 
pipe  in  culvert  work.  Cost  of  iron  culvert  pipe  to  us  $14.50  per  ton, 
which  of  course  would  vary  according  to  thickness  of  pipe  used.  We 
have  always  used  heavy  weight  pipe,  viz. : 

18  in.  diameter,     7-8  in.  thick.  36  in.  diameter,  1  1-4  in.  thick. 

20  "  7-8        "  40  "  1  1-2        " 

24  •■  1  "  52  "  15-8        •• 

30  "  1  1-8        ••  48  "  1 3-4        " 

Cost  of  labor  for  putting  in  pipe  will  average  about  $2.00  per  lineal 
foot.  Cost  of  masonry  in  end  walls  will  average  about  $5.00  per  cubic 
yard. 

Regarding  use  of  vitrified  sewer  pipe,  I  would  not  recommend  it  for 
water-wav  under  any  main  line  embankments.  Would  answer  for  use 
under  sidings  or  public  highways. 

Mr.  J.  P.  Snow,  of  the  Boston  &  Maine,  replied: 

Vitrified  pipes  give  good  results  if  the  conditions  are  right,  i.  e.,  if 
the  fill  is  at  least  three  feet  over  their  tops;  if  the  ground  is  such  that 
they  can  be  properly  bedded;  if  they  are  not  over  one  third  full  of 
water  in  freezing  weather,  and  if  the  ends  are  properly  protected  with 
masonry. 

If  the  pipe  is  too  near  the  ties,  say  much  less  than  three  feet,  there 
is  danger  that  the  blow  from  the  train  wheels  will  break  it  unless  the 
back  fill  in?  is  unusually  well  done.  Much  depends  on  the  bedding 
and  back  filling.  I  have  known  of  pipe  culverts  being  ruined  because 
the  pipes  were  laid  on  timbers  on  account  of  the  bottom  being  soft.  I 
have  known  others  that  soon  broke  badly  when  laid  in  hard  ground, 
because  the  earth  was  not  carefully  packed  under  them.  The  reason 
for  breaking  was  the  same  in  both  cases,  viz.,  the  pipes  rested  on  iso- 
lated points  instead  of  a  continuous  bed.  It  makes  but  little  differ- 
ence how  the  top  h  ilf  of  the  pipe  is  covered  and  the  rest  of  the  trench 
filled,  but  the  space  below  the  bilge  of  the  pipe  should  be  very  care- 
fully packed  to  insure  a  full  and  even  support  at  every  point  of  the 
pipe.  I  can  hardly  imagine  the  weight  of  any  bank  crushing  a  vitrified 
pipe  if  it  is  properly  parked  when  laid. 

When  the  pipe  is  so  low  that  it  is  liable  to  lie  more  than  half  full  of 
water  during  the  winter,  the  expansion  of  the  ice  is  almost  certain  to 
break  vitrified  pipe.  This  difficulty  will  sometimes  occur  also  with 
cast-iron  pipe,  but  it  will  stand  the  ice  much  better  than  the  vitrified. 
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This  consideration  has  led  to  the  adoption  of  riveted  wrought  iron 
pipes  in  the  few  instances  where  they  have  been  used  on  our  road. 

The  ends  of  all  pipe  culverts,  especially  those  of  vitrified  pipe, 
should  be  protected  by  a  head  wall  of  masonry,  even  if  it  is  built  only 
of  small  cobbles  laid  by  hand  in  mortar.  The  end  sections  of  many 
pipes  that  I  have  seen  have  been  broken  from  the  lack  of  this  wall. 

In  putting  pipe  through  a  bank  where  no  opening  existed  previously, 
we  invariably  drive  piles,  cap  them,  and  put  in  stringers  long  enough 
to  allow  a  steep  slope  in  the  opening,  say  about  3-4  base  to  1  height. 
We  put  plank  back  of  the  piles  at  the  bottom  for  about  one  third  the 
height  and  back  fill  as  fast  as  the  pipe  is  laid  or  the  stone  culvert 
built. 

The  facility  with  which  good  granite  can  be  obtained  in  all  parts  of 
New  England  allows  us  to  build  stone  box  culverts  at  about  the  same 
cost  at  which  large  cast  pipe  can  be  laid.  I  think  a  stone  culvert  is 
preferable  to  a  pipe,  but  in  filling  open  culverts  and  the  like  which  are 
wide  enough  to  receive  a  pipe,  but  not  wide  or  high  enough  in  which 
to  build  a  stone  culvert,  the  pipe  is  much  cheaper  and  is  consequently 
used. 

Mr.  Arthur  Montzheiraer,  of  the  Chicago  <&  Northwestern  railway, 
replied : 

We  generally  build  end  walls  of  rubble-stone  at  each  end  of  the  pipe 
culvert.  The  end  walls  are  generally  built  with  two  wings  at  an  angle 
of  45  degrees.  Each  wing  has  a  coping  stone,  the  top  of  which  is  on  a 
level  with  the  top  of  the  end  wall.  The  coping  stone  is  then  put  on 
the  top  of  the  end  wall.  This  makes  a  step  from  the  top  of  the  end 
wall  to  the  top  of  the  wing  wall.  Coping  12  inches  by  30  inches  is 
generally  used.  In  replacing  a  timber  culvert,  the  pipe  is,  if  possible, 
pulled  through  the  old  culvert  and  gravel  rammed  wefl  around  it.  In 
replacing  a  wooden  bridge  the  gravel  is  well  rammed  underneath  It, 
especially  at  the  joints.  On  soft  ground  we  have  built  a  small  stone 
pier  under  each  joint.  We  have  not  put  in  any  iron  pipe  in  a  bank 
where  there  has  '  een  no  previous  opening,  but  if  we  were  to  do  so,  we 
would  put  in  stringers  and  excavate  a  trench  for  the  pipe.  If  the  bank 
was  too  high  for  this  we  would  probably  have  to  drive  two  temporary 
pile  bents. 

Mr.  A.  W.  Merrick,  also  of  the  Chicago  &  Northwestern  railway, 
answered  in  part: 

***** 

3.  The  general  use  of  sewer  pipe  for  culverts  on  this  railway  has,  I 
believe,  been  given  up.  Last  season,  however,  we  replaced  a  timber 
box  under  a  street  in  Yankton  with  two  lines  of  12-inch,  double 
strength  sewer  pipe. 

4  and  5.  It  is  customary  with  us  to  build  stone  end  walls  at  each  end 
of  all  iron  p$es. 

•  *  *  *  * 

6  (c)  If  the  bank  is  under  12  feet  in  height  we  excavate  an  open 
trench,  putting  a  couple  of  old  stringers  under  ties  to  carry  track,  and 
setting  up  the  necessary  planking  with  braces  to  keep  the  sides  from 
caving  in.  In  cases  where  the  bank  is  over  12  feet  high  the  excavation 
is  made  in  open  trench  from  each  side  of  embankment  towards  the 
track  to  a  point  about  six  feet  from  the  centre  on  either  side.  This 
leaves  a  pillar  of  earth  12  feet  wide  under  track,  through  which  a  tun- 
nel is  dug. 
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It  is  often  well  to  insert  two  old  stringers  under  the  rail  as  before, 
to  keep  the  weight  off  from  the  earth  over  tunnel  if  it  begins  to  settle. 

While  digging  ditch  down  to  grade  of  culvert  the  walls  are  kept 
carefully  shored  up  with  3x10  sheet  piling,  using  braces  of  old  bridge 
ties  or  other  similar  material.   The  exposed  face  of  central  pillar  is  also 

Protected  in  same  way,  the  vertical  planking  being  held  in  place  by 
orizontal  pieces  of  3x10  plank,  the  ends  of  which  set  in  behind  the 
perpendicular  sheeting  on  sides. 

While  digging  the  tunnel  the  roof  is  supported  by  4-inch  plank, 
which  rest  on  upright  pieces  of  3x12.  These  uprights  or  poBts  are  set 
on  pieces  of  3x12  which  run  lengthwise  of  the  opening. 

Wedges  may  be  used  at  bottom  of  posts  to  keep  timbers  up  snugly 
against  roof.  Proper  spacing  of  posts  and  roof  timbers  must  of  course 
be  determined  by  nature  of  irround.  For  the  admission  of  a  24-inch 
pipe  the  tunnel  is  taken  out  to  a  section  4x4  feet.  In  high  embank- 
ments the  length  of  the  tunnel  might  with  advantage  be  increased  to 
16  or  18  feet. 

When  hole  is  completed  and  trenches  dug  down  to  grade,  the  pipes 
are  drawn  in  on  dollies,  one  at  each  end.  Two  planks  are  laid  side  by 
side  along  bottom  of  pit  for  dollies  to  run  on. 

In  finishing  up,  the  earth  is  thrown  in  and  carefully  tamped  at  bot- 
tom and  around  sides  and  top.  Old  timber,  snch  as  ties  and  sway 
braces,  is  used  as  much  as  possible  in  the  work. 

In  reply  to  No.  6  a,  the  same  method  applies  when  timber  box  to  be 
removed  is  much  smaller  than  the  pipe  to  be  put  in. 


H.  Br.  1,115 — 24-inch  iron  pipe,  48  feet  long;  bank  13  feet  high: 


48  feet  of  iron  pipe  at  $2.00,  $06.00 

Labor  putting  in  pipe,  51.81 


$147.81 =$3.08  per  foot. 


I  am  unable  to  give  cost  of  end  walls  in  this  case. 

Br.  1,889— 24-inch  iron  pipe,  84  feet  long;  bank  24  feet  high: 


COST  OP  PIPB. 

BND   WALLS. 

2  cords  stone  at  $8.25, 

$6.50 

Pipe,  21.000  lbs.  at  $16.00, 
Labor  laying, 
Plank  and  nails. 

•168.00 

144.71 

5.88 

18  footing  atone  at  .80, 
20  coping  stone  at  .50, 
6  sacks  cement, 

Mason  labor. 
Total, 

14.40 

10.00 

1.87 

$82.27 
86.85 

Total, 

.i 
$818.04 

$60.12 

Cost  of  pipe, 
Cost  of  end  wall, 

$818.04 
69.12 

Total, 

$387.16=$4.61  pel 

r  foot. 

Mr.  James  Mclntyre,  of  the  Erie  railroad,  replied  as  follows* 
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Vitr\fied  or  Clny  Pipe — We  have  a  piece  of  road  which  came  into  our 
poRseBsion  after  it  was  built,  and  it  had  a  number  of  this  sort  of  pipe, 
which  is  giving  us  a  good  deal  of  trouble.  We  have  taken  out  a  num- 
ber and  are  replacing  them  with  cast-iron. 

Cast-Iron  Pipe — We  generally  put  in  the  36-inch  pipe  under  trestle 
bridges.  The  weight  averages 345  pounds  per  foot;  price  last  year,  f. 
o.  b.  cars,  $14.55  per  ton;  cost  of  laying,  SO  cents  per  foot,  using  one 
carpenter  and  gang  of  section  men. 

I  will  say  in  conclusion  that  we  buy  as  a  rule  condemned  water  pipe. 
Some  two  years  ago  1  put  in  60-inch  riveted  steel  pipe  in  30-foot  sec- 
tions, connected  by  3x3-inch  angles  riveted  on  outside  of  pipe  and  con- 
nected by  3-4-inch  bolts  four  inches  apart.  At  both  ends  are  3x5-inch 
angles,  riveted  six  inches  from  end  as  stiff eners,  and  to  keep  the  water 
from  filtering  to  outside  of  pipe.  Weight,  283  pounds  per  foot;  cost, 
f.  o.  b.  cars,  $8.25  per  foot;  cost  of  laying,  45  cents  per  foot.     These 

Eipes  were  put  in  to  take  the  place  of  an  open  stone  culvert,  the  walls 
aving  become  unsafe.  When  stone  heads  or  end  walls  are  used  on 
the  iron  pipes,  the  stone  must  be  laid  below  frost  line;  cost  of  stone, 
$8.00  per  yard.  When  stone  heads  are  not  used,  the  pipe  must  be 
longer,  to  allow  for  the  slope. 

Mr.  Wm.  Carmichael,  formerly  of  the  Union  Pacific  railroad,  has  put 
in  some  steel  pipe  culverts  36  to  48  inches  in  diameter,  of  5-8-inch  steel, 
some  of  which  have  flattened.    He  prefers  cast-iron  for  pipe  culverts. 


The  report  of  Mr.  A.  S.  Markley,  of  the  Chicago  &  Eastern  Illinois 
railroad,  follows: 


Do  not  protect  the  ends  of  pipe  with  masonry  of  any  kind.  Where 
any  wash  is  indicated,  broken  stone  is  filled  in  to  stop  it.  In  preparing 
foundation  on  which  to  lay  the  iron  pipe,  we  have  nevei*  had  any  occa- 
sion to  use  anything  except  the  natural  ground,  of  which  the  most 
solid  in  the  opening  is  selected.  To  provide  for  settlement  of  bank  in 
the  pipe,  it  is  laid  from  one  to  five  inches  crowning,  or  sufficient  so 
that  when  bank  has  settled  to  its  natural  position  pipe  will  be  straight. 
Where  banks  are  10  feet  high  and  over,  always  tunnel  through  from 
each  side.  If  material  in  bank  will  not  stand  alone  a  very  small 
amount  of  sheeting  will  prevent  its  caving  in  while  pipe  is  being  put 
in.  Where  wood  culverts  are  already  in  and  are  too  small  to  receive 
the  pipe,  one  side,  top,  and  foundation,  if  of  timber,  are  removed  be- 
fore pipe  is  put  in.  If  culvert  is  large  enough  to  receive  the  founda- 
tion, covering  is  removed  and  dirt  tamped  well  around  pipe. 

Jan.  1,  1898,  the  C.  &  E.  I.  bad  455  cast-iron  water-ways  through  its 
embankments;  69  have  been  added  to  date,  12  inches  being  the  mini- 
mum and  60  inches  the  maximum  diameter  of  iron  pipe  used.  We 
have  had  four  lines  of  this  pipe  broken — one  line  of  60-inch,  two  lines 
or  48-inch,  and  one  line  of  36-inch.  Those  broken  are  under  banks  25 
to  60  feet  high.  All  of  the  broken  pipes  were  lined  with  good,  hard 
paving  brick,  laid  'lie  4-inch  way  in  common  cement,  two  and  three 
years  ago;  all  of  them  are  in  good  shape.  The  cost  of  lining  these 
pipes  in  the  manner  specified  was  from  $1.50  to  $2.30  per  lineal  foot. 
This  was  done  only  when  pipe  was  broken  under  the  centre  of  bank. 

To  prevent  the  pipe  from  breaking,  which  always  occurs  at  spigot 
end,  we  have  been  for  the  past  two  years  running  the  bell  end,  after 
pipe  is  laid,  full  of  cement  grout,  which  holds  the  spigot  end  firmly  in 
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the  bell,  not  allowing  it  to  spring  or  flatten  out.  This  is  done  in  all 
iron  pipe  36  inches  and  over  in  diameter.  1  believe  this  will  prevent 
it  from  breaking,  to  a  certain  extent.  None  has  broken  since  we  have 
adopted  this  plan,  but  no  very  severe  tests  have  been  made  of  it. 

In  1890  this  company  purchased  98  miles  of  road  that  was  built  in 
1894.  All  of  the  water-ways  were  laid  with  double  strength  vitrified 
sewer  pipe  made  in  St.  Louis,  Mo.  On  my  annual  inspection,  in  1897, 
I  found  104  water-ways  with  18-inch  vitrified  sewer  pipe;  12  strings  of 
this  pipe  had  44  cracked  joints  in  them,  or  18  per  cent,  of  the  strings 
of  pipe  had  cracked  pipe  in  them.  I  also  found  91  water-ways  of  24- 
incn  sewer  pipe;  28  strings  had  broken  pipe  in  them,  or  a  total  of  99 
joints  broken  in  the  91  strings  of  pipe,  or  45  per  cent,  of  the  strings  of 
pipe  had  cracked  joints  in  them.  In  my  inspection  of  1898  I  found  a 
few  pieces  had  broken  during  the  past  year.  Of  the  195  strings  of  pipe 
we  have  found  it  necessary  to  replace  only  about  five  per  cent,  with 
iron.  In  nearly  all  oases  the  pieces  of  crack  d  pipe  are  still  in  place, 
and  so  long  as  thev  remain  they  are  not  disturbed.  Some  risk  is  as- 
sumed in  leaving  them  in,  but  we  are  not  justified  in  removing  all  of 
them.  In  some  strings  only  one  or  two  joints  would  be  broken,  in 
others  as  high  as  nine  or  ten.  Very  few  of  the  banks  on  this  line  ex- 
ceed 15  feet  in  height  where  this  pipe  was  used,  and  in  some  cases  it 
was  badly  broken  in  banks  not  exceeding  8  or  10  feet  in  height. 

The  cost  of  laying  cast-iron  pipe  under  different  conditions  is  given 
below,  taken  from  actual  labor  performed.  Wages,  $1.50  per  day; 
foreman,  $2.50.    This  is  for  labor  only: 


LABOR. 

PLACING. 

CONDITIONS. 

—            — 



PER  TON. 

PBR  FOOT. 

Opening  provided. 

$1.25 

•0.36 

Tunnelling  15-foot  bank. 

4.96 

.83 

Bank  8  feet  deep. 

8.18.8 

.68.8 

Bank4&  feet;  under  7  tracks. 

1.06 

.15.8 

Bank  4(  feet. 

1.06 

.15.8 

The  £.  &  S.  H.  R*  R.  had  put  a  60-inch  wrought  iron  pipe  in  one  of 
their  water-ways,  which  had  been  filled  about  six  months.  During  the 
extreme  high  water  of  1897,  this  h  id  all  the  dirt  washed  off  of  it,  ex- 
posing the  iron,  which  at  that  time  was  very  badly  rusted  from  the  re- 
cent wet  weather. 

From  various  sources  I  find  the  gauge  steel  water  pipe  manufactured 
by  C.  P.  B.  &  Tank  Co.  costs  more  than  cast-iron.  In  a  letter  received 
from  Mr.  E.  H.  Pfafflin,  chief  engineer  of  the  E.  &.  T.  H.  R.  R.,  he 
quotes  price  of  60-inch,  13-32  gauge  steel  at  $8.20  per  lineal  foot,  with 
an  additional  45  cents  per  foot  for  flanging.  % 

Extracts  from  the  report  of  Mr.  G.  S.  Thompson,  of  the  Denver  & 
Rio  Grande  railroad,  follow: 


4.  We  build  walls  at  both  ends,  and  shall  make  them  all  concrete  in 
the  immediate  future. 
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6.  (a,  b,  c)  In  all  cases,  with  a  few  exceptions,  we  make  open  cut 
before  laying  our  pipe.  In  the  few  exceptions  it  would  be  where  we 
have  a  deep  fill  and  will  tunnel  part  of  the  distance.  The  iron  pipe  we 
bed  in  gravel  or  sand,  and  the  sewer  pipe  we  generally  lay  on  two  lines 
of  2-  or  3-inch  plank. 

7.  We  have  had  no  trouble  with  our  sewer  pipe  culverts  on  account 
of  the  weight  of  the  earth  filling,  but  have  had  trouble  where  we  have 
put  sewer  pipe  with  insufficient  covering  to  carry  or  cushion  the 
weight  of  passing  engines. 

Mr.  A.  Shane  gives  the  manner  of  handling  the  pipe  and  the  cost  of 
four  cast-iron  pipe  culverts  on  the  Cleveland,  Cincinnati,  Chicago  * 
St.  Louis  railway,  as  follows: 


I  have  never  found  it  necessary  to  provide  any  special  means  of 
handling  pipe  in  putting  them  in  position.  We  handle  the  largest 
readily  on  rollers  when  taking  them  into  the  opening.  The  following 
is  the  cost  of  a  few  openings  that  I  have  put  in  of  the  average  culvert: 


OPENING. 


LENGTH. 

LABOR. 

MATERIAL 

86  feet. 

#55.75 

*64  03 

36  feet. 

65.50 

121.14 

36  feet. 

96.50 

293.60 

36  feet. 

112.20 

277.24 

12-inch  pipe  culvert. 
24-inch  pipe  culvert. 
36-inch  pipe  culvert. 
48-inch  pipe  culvert. 


Mr.  T.  H.  Kelleher,  of  the  New  Orleans  &  Northeastern  railroad, 
uses  cast-iron  pipe  from  two  to  five  feet  in  diameter,  in  12-foot  lengths. 
He  builds  end  walls  of  brick  at  each  end  of  culverts,  and  builds  brick 
piers  under  each  joint.  In  putting  a  culvert  through  a  bank  where  no 
previous  opening  existed,  he  uses  stringers  resting  on  bank  sills. 

Mr.  M.  D.  Short,  of  the  Elgin,  Joliet  &  Kastern  railway,  uses  cast- 
iron  pipe  without  end  walls.  He  places  cost  of  tunnelling  through  em- 
bankment at  7")  cents  per  lineal  foot. 

Mr.  W.  B.  Yearance,  of  the  West  Shore  railroad,  states  that  they  do 
not  use  end  walls,  that  the  pipe  extends  6  to  12  inches  from  bank,  and 
bank  is  roughly  dry  paved  at  the  ends,  if  necessary.  Also  that  the 
pipe  is  laid  on  plank  or  old  ties  except  in  case  of  bad  bottom,  when  a 
pile  bent  has  been  put  just  ahead  of  each  bell. 

Mr.  J.  S.  Berry,  of  the  St.  Louis  Southwestern  railway,  reported  in 
part  as  follows: 

***** 

4.  Our  double  vitrified  pipe  and  cast-iron  culverts  are  always  built 
with  end  walls.  The  parapets  are  constructed  of  good,  hard  brick, 
laid  in  cement  mortar,  and  the  ground  at  the  outlet  of  pipe  is  well 
paved  with  hand-placed  rip-rap  rock. 

5.  We  use  end  walls  on  all  pipe  culverts,  but  do  not  use  them  for 
Bois  d  Arc  boxes. 
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6.  In  laying  vitrified  pipe  the  soil  is  always  thoroughly  and  carefully 
tamped,  and  the  pipes  carefully  laid  with  cement  mortar  joints.  The 
earth  is  then  filled  in  around  the  pipe  and  carefully  tamped  to  secure  a 
good,  firm  foundation,  in  laying  30-inch  cast-iron  pipe,  which  we  ob- 
tain in  standard  12-foot  sections,  we  find  it  necessary  to  build  a  regu- 
lar brick  pier  under  each  joint  to  secure  a  good  foundation  and  pre- 
vent settling.  The  earth  is  then  thoroughly  tamped  around  the  pipe, 
similar  to  the  method  of  laying  vitrified  tiling. 

7.  We  have  had  very  little  trouble  from  the  crushing  of  vitrified  tile 
when  well  placed  in  the  embankment  with  sufficient  earth  between  the 
top  of  pipe  and  the  ties  to  prevent  direct  pressure  and  shock  of  pass- 
ing trains.  Some  few  pipes  have  crushed  when  this  distance  was  less 
than  our  present  standard;  otherwise  vitrified  pipes  have  proven  per- 
fectly satisfactory. 


9.  It  is  impossible  for  me  to  separate  the  cost  of  end  walls  from  the 
cost  of  pipe  culverts  proper,  as  the  work  is  nearly  always  done  at  the 
same  time  and  in  connection  with  each  other.  The  average  cost,  how- 
ever, per  foot  of  24-inch  tile  is  $2.57;  30  inch  cast-iron  pipe,  $4.67,  this 
average  being  based  on  the  construction  of  about  40  culverts. 

Mr.  Martin  Duvall,  of  the  Texas  Midland  railroad,  does  not  favor 
end  walls  for  pipe  culverts,  and  finds  the  use  of  both  vitrified  and  ce- 
ment pipe  for  culverts  very  unsatisfactory.  He  uses  a  box  culvert  of 
Boise? Arc  timber  where  a  pipe  culvert  would  ordinarily  be  used.  A 
4x4  culvert  of  this  timber  costs  $4.66  per  lineal  foot. 

Mr.  L.  H.  Wheaton,  of  the  Coast  Railway  Co.  of  Nova  Scotia,  says: 

We  use  cast-iron  pipe  culverts  to  some  extent  on  our  line;  and  sec- 
ondly, the  minimum  and  maximum  sizes  are  12  and  20  inches  in  diam- 
eter, respectively,  and  I  beg  to  send  you  under  separate  cover  tracing 
of  our  standard  plan  for  same. 


4.  End  walls  are  built  at  both  ends  of  the  culverts,  either  of  stone 
laid  in  cement  or  of  concrete.  End  walls  are  built  in  all  places,  as  I 
consider  them  of  material  benefit  in  the  protection  of  the  ends  of  the 
pipe 8,  as  well  as  preventing  the  filling  up  of  pipes  by  drift  or  by  the 
sloughing  of  the  embankment,  and  I  may  say  also  that  in  constructing 
a  road  as  ours  which  is  subsidized  by  the  government,  our  structures 
have  to  meet  with  the  approval  of  the  government  engineers,  which, 
to  a  great  extent,  governs  the  designs  for  structures  of  all  kinds. 


7.  I  have  not  experienced  any  trouble  from  the  breaking  or  flatten- 
ing of  iron  pipe  culverts,  but  have  experienced  this  difficulty  on  other 
roads  where  earthern  pipes  were  used,  and  in  each  case  the  earth ern 
pipeB  were  removed  and  replaced  by  iron  pipes  or  stone  box  culverts. 
The  iron  pipe  culverts  which  we  use  here  cost  in  place  about  $2.00  per 
foot  of  culvert,  exclusive  of  the  end  walls.  The  two  end  walls  total 
about  7  yards  of  masonry  or  concrete,  which  cost  us  about  $4.00  per 
yard. 
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DISCUSSION. 

Mr.  Snow. — I  think  the  bulk  of  the  trouble  with  vitrified 
pipe  crushing  arises  from  not  having  the  earth  thoroughly 
packed  underneath  the  pipe  when  it  is  laid ;  the  result  is  that 
the  under  quarters  of  the  pipe  are  unsupported,  and  when  weight 
comes  upon  the  pipe  it  very  naturally  breaks.  If  the  earth  is 
properly  puddled  and  tamped  under  the  pipe  I  do  n't  think  there 
will  be  any  trouble  from  the  pipe  breaking,  whatever  may  be  the 
height  of  the  bank.  When  a  trench  is  dug  for  laying  a  pipe,  it 
is,  of  course,  made  but  little  wider  than  the  diameter  of  the  pipe ; 
this  leaves  but  little  room  on  the  sides  for  refilling  underneath, 
and  unless  more  than  ordinary  care  is  used  long  vacant  spaces 
will  be  left  under  the  lower  quarters  of  the  pipe. 

Mr.  A.  S.  Markley. — I  agree  with  Mr.  Snow  in  his  remarks 
as  to  the  breaking  of  the  pipe,  but  in  the  last  few  years  we 
have  had  occasion  to  take  out  quite  a  number  of  vitrified  pipe 
on  the  St.  Elmo  division  of  our  road,  and  we  found  that  when 
there  was  a  great  pressure  of  water  in  the  pipes  it  had  forced 
its  way  out  of  the  joints  and  had  washed  the  earth  away  from 
six  to  eight  incheB  deep.  In  my  opinion,  if  the  sockets  had 
been  cemented  a  great  many  of  the  pipes  that  were  broken 
could  have  been  saved. 

Mr.  Large. — In  my  opinion,  a  great  deal  of  the  bad  name 
that  has  been  given  to  this  vitrified  pipe  comes  from  lack  of 
care  in  putting  them  in.  I  put  some  in  twenty  years  ago,  tak- 
ing particular  care  to  have  the  earth  properly  packed  and 
tamped  until  I  got  up  a  foot  or  18  inches  above  the  pipe,  and 
had  all  the  joints  cemented.  That  pipe  is  to-day  just  as  good 
as  when  it  was  put  in.  It  is  probably  in  14  feet  of  bank.  I 
have  seen  a  good  deal  of  such  pipe  put  in  since  then  by  contrac- 
tors, who  lay  it  on  the  ground  just  as  the  ground  happens  to  be, 
and  then  come  along  with  a  cart  or  scraper  and  throw  the  dirt 
in  on  top,  and  consequently  when  the  bank  settles  the  pipe 
breaks.  For  that  reason  I  think  the  vitrified  pipe  has  never  had 
a  proper  chance. 

Mr.  Killam. — What  depth  embankment  is  considered  safe  to 
put  over  pipe  ?     It  is  evident  that  a  bank  40  or  50  feet  high 


97 

would  be  heavier  than  one  8  or  10  feet  high.  Id  our  govern- 
ment roads  few  vitrified  pipes  are  used,  but  in  company  roads 
they  allow  vitrified  pipes  in  embankments  as  high  as  20  feet.  I 
know  numbers  of  them  put  in  years  ago  under  government 
specifications,  and  I  do  n't  know  of  any  breaking.  They  have 
stood  well,  and  in  our  country  they  are  subject  to  heavy  frosts, 
where  it  would  probably  be  harder  on  them,  I  think,  than  in  a 
country  where  they  don't  freeze  much.  When  the  height  goes 
over  20  feet  there  must  be  stone  culverts. 

Mr.  A.  S.  Markley. — We  do  not  use  sewer  pipe  in  our  em- 
bankments ;  we  only  have  them  where  they  had  been  placed  in 
the  embankment  before  we  acquired  the  road.  The  pipes  in  the 
•embankment  there  went  in  from  7  to  20  feet,  and  we  found  the 
pipes  broken.  As  I  said  before,  the  water  would  force  its  way 
out  and  wash  the  earth  from  around  the  joints. 

Mr.  Andrews. — I  would  like  to  ask  Mr.  Markley  if  he  does 
not  find  more  pipes  broken  in  shallow  depths  than  in  deep 
depths  ? 

Mr.  A.  S.  Markley. — 1  believe  that  is  the  case  with  vitrified 
pipes. 

Mr.  Andrews. — It  would  seem  that  where  the  pipes  receive 
the  direct  pressure  of  the  train  they  would  break  more  rapidly. 
I  was  a  witness  in  a  case  in  Philadelphia  some  years  ago,  where 
a  theoretical  engineer,  who  had  never  had  any  practical  experi- 
ence, was  asked  a  question  similar  to  the  one  I  asked  Mr. 
Markley,  and  he  said  there  was  far  less  danger  of  breaking  the 
pipes  when  they  were  near  the  track  than  when  they  were  20 
feet  below. 

Major  E.  T.  D.  Myers. — Mr.  President,  it  seems  to  me  that 
this  is  one  of  the  most  important  subjects  that  your  society  can 
be  called  on  to  discuss.  Ask  yourself  the  question,  on  a  dark 
night  when  you  are  lying  in  bed,  after  a  wet  day,  when  you 
have  been  a  little  anxious  anyway ;  and  when  on  top  of  the  wet 
day  there  comes  one  of  these  tropical  down-pours  that  make 
you  get  up  and  look  out  of  the  window,  and  glance  at  the  clock, 
and  implore  the  water  gods  to  stop  the  rain — ask  yourself  the 
question  then,  whether  you  are  thoroughly  satisfied  with  all 
your  water-ways?     Are  they  so  water-proof  that  no  locomotive 
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with  a  dead  engineer  can  be  found  in  a  bole  with  the  water 
pouring  over  it  ?  Your  bridges  are  almost  always  either  so  se- 
cure or  so  well  watched  that  you  feel  little  apprehension  on  their 
account ;  but  some  miserable,  little,  sneaking  hole  that  a  boy 
can  hardly  crawl  through — that  the  section  master  thought  had 
been  k4  sort  o'  weak,"  but  he  did  not  think  it  worth  while  to  re- 
port it,  is  going,  may  be,  to  get  you  into  all  sorts  of  trouble. 

Now  with  regard  to  this  question  of  pipe  culverts,  it  seems  to 
me  it  would  be  ill-advised  to  say  a  pipe  culvert  is  "  no  good ;  " 
and  it  would  be,  on  the  contrary,  very  ill-advised  to  say  that 
wherever  you  require  an  opening  of  a  few  square  inches  or  square 
feet,  as  you  please,  that  is  the  place  to  put  in  the  pipe  culvert. 
What  is  a  pipe  culvert  ?  I  speak  of  vitrified  pipe  because  all  those 
who  have  spoken  have  referred  to  that  class  of  pipe.  I  am  not 
referring  to  cast-iron  or  to  steel  pipe.  Given  thoroughly  good 
conditions,  given  perfectly  secure  foundation,  given  absolutely 
perfect  workmanship,  given  thorough  protection  at  the  ends  of 
the  culvert,  and  given  sufficient  area,  your  clay  pipe  culvert  will 
outlast  your  iron  or  your  steel,  but  it  will  not  outlast  your  brick. 
There  is  no  material  in  the  world  which  has  ever  been  used  in 
the  arts  that  is  more  enduring  than  burnt  clay.  From  the  rec- 
ords in  burnt  clay  we  know  the  history  of  nations  that  perished 
from  the  earth  thousands  of  vears  before  our  era.  Some  of  the 
oldest  buildings  in  Europe  are  brick.  Large  portions  uf  the 
pyramids  of  Egypt  are  brick.  Many  parts  of  buildings  in  an- 
cient Rome  are  brick.  Some  of  the  old  aqueducts  built  before 
Caesar's  time  are  brick,  and  no  man  need  hesitate  to  use  a  well- 
made  burnt  brick  on  account  of  the  question  of  durability  in  any 
climate.  But  it  must  be  well  burnt  and  conscientiously  laid, 
and  you  cannot  always  secure  such  conditions. 

Now  what  is  the  difference  between  your  circle  of  well  burnt 
clay  in  the  pipe  and  your  circle  of  well  laid  brick?  What  rea- 
son is  there  for  preferring  your  circle  of  burnt  pipe  to  your  cir- 
cle of  burnt  clay  in  the  form  of  brick,  well  laid  in  good  cement? 
It  seems  to  me  that  the  question  answers  itself,  and  that  it  re- 
duces itself  to  a  question  of  economy.  Now  let  us  sup- 
pose that  the  brick  pipe,  or  the  vitrified  pipe,  costs  about 
the  same  thing  in  a  certain  locality.     Here  in  this  city  the  brick 
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ring  is  cheaper  than  the  burnt  pipe,  but  there  are,  no  doubt, 
plenty  of  places  where  you  find  it  very  difficult  to  get  brick, 
and  the  pipe  may  be  cheaper.  But  here  you  ma}7  have  an  open- 
ing and  you  want  to  put  a  tube  through  it.  Now  let  us  say 
you  aie  going  to  put  a  brick  tube  through  it.  What  do  you  do? 
Well,  you  conscientiously  go  to  work  and  you  dig  out  a  trench, 
and  if  the  foundation  is  bad  you  put  in  something  to  make  it 
good.  You  are  not  satisfied  to  dig  a  trench  in  the  mud  and  lay 
the  brick  in  it,  but  you  must  prepare  a  foundation  which  will 
be  practically  incompressible,  and  which  you  could  build  on  as 
you  would  if  you  were  building  a  house. 

Why  is  not  the  demand  the  same  in  the  case  of  the  vitrified 
pipe?  Why  are  you  justified  in  building  a  half-round  ditch 
through  the  mud  or  soft  ground  and  putting  the  pipe  into  that, 
any  more  than  in  the  case  of  the  brick  culvert? 

Now,  one  of  the  fascinations  of  the  vitrified  pipe  is  that  you 
can  seemingly  do  that  sort  of  thing.  You  are  invited  to  do  it. 
Then  you  are  told  when  trouble  comes  that  the  trouble  is  not 
with  the  foundation  but  with  the  vitrified  pipe.  » 

As  to  the  joints — yes,  you  had  better  cement  them  up,  I 
think,  because  if  you  do  not  roots  may  find  their  way  through 
the  joints  in  a  good  many  places,  and  will  choke  your  culvert 
after  a  while.  Or,  as  some  gentleman  here  has  said,  the  pres- 
sure of  the  water  when  the  pipe  is  overcharged  will  wash  out 
small  places  at  the  joints,  and  after  a  while  those  particular 
places,  being  unsupported,  give  way,  and  then  the  split  through 
the  hub,  and  then  the  split  through  the  bearing,  may  come. 

Two  or  three  questions  have  been  asked  about  the  pressure, 
how  it  is  carried,  what  is  the  ability  to  carry,  and  how  far  the 
pressure  is  dependent  upon  the  proximity  of  the  rails,  or  the 
depth  of  the  superincumbent  earth.  No  man  can  answer  pre- 
cisely. It  is  a  question  of  conditions,  and  nobody  knows  bet- 
ter than  the  men  who  are  listening  to  me  how  infinitely  varying 
those  conditions  are,  and  how  you  can  not  apply  any  hard  and 
fast  rule  to  meet  all  the  conditions.  Nobody  knows  better  that 
the  construction  of  such  things  depends  upon  the  good  judg- 
ment of  the  man  who  directs  the  construction. 

But  let  us  take  the  case  of  a  soft  foundation.     When  I  say 
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soft,  I  meau  compressible.  When  I  say  compressible,  I  mean 
ordinary  earth,  if  you  please.  I  don't,  of  course,  include  rock, 
although  that  to  a  certain  extent  is  compressible.  When  you 
put  an  embankment  on  top  of  a  compressible  soil,  suppose  you 
were  to  prepare  a  diagram  of  the  pressure  upon  the  earth ;  your 
diagram  would  be  very  nearly  the  shape  of  the  embankment. 
There  is  a  good  deal  of  weight  of  the  soil  in  the  centre  of  the 
embankment,  very  little  at  the  ends.  What  will  take  place? 
Unless  that  compressible  soil  is  helped  to  do  the  duty  that  is 
imposed  upon  it,  will  not  that  pipe  culvert,  or  brick  culvert,  if 
you  please,  or  iron  culvert,  tend  to  sag  in  the  middle  ?  If  you 
were  to  take  an  accurate  cross-section  of  the  original  earth  un- 
derlying the  embankment,  anywhere  where  the  embankment  was 
of  considerable  dimensions,  do  n't  you  think  there  would  be  a 
sag? 

As  a  matter  of  fact,  I  know  some  culverts  do  sag.  When  the 
sagging  takes  place,  aud  your  pipe  joint  is  of  cement,  how 
much  sag  will  it  allow  before  the  cemented  joint  cracks?  I 
do  n't  know.  Of  course  there  is  a  limit  to  it.  When  the  strain 
is  brought  upon  the  hub,  as  I  learned  a  long  time  ago  upon  the 
water-works,  there  may  be  a  split. 

Then  when  you  come  to  the  ends,  have  you  not  got  to  be  just 
as  scrupulous  about  protecting  the  euds  of  the  pipe  against 
scour  as  you  have  the  ends  of  a  brick  culvert?  Is  there  any 
reason  why  you  should  not  take  exactly  the  same  precautions 
for  the  pipe  culvert  as  you  do  for  a  round  brick  culvert  ?  I 
do  n't  know  of  any  reason  why  you  should  not.  I  have  no 
doubt  whatever  that  a  pipe  culvert  with  the  proper  foundation 
— which  I  consider  as  essential  to  a  pipe  culvert  as  I  do  to  any 
other — with  thoroughly  protected  ends,  will  answer  the  purpose 
if  it  is  large  enough. 

But  it  comes  back  to  the  question  of  economy,  and  when  you 
simply  say  that  a  pipe  culvert  costs  so  much  per  foot,  it  should 
not  be  forgotten  that  the  ends  of  that  pipe  culvert  have  got  to 
be  protected,  and  it  should  not  be  forgotten  that  the  founda- 
tion of  the  pipe  culvert  should  be  carefully  prepared,  and  as 
carefully  prepared  as  the  foundation  of  a  circular  brick  culvert. 
I  have  never  been  able  to  satisfy  myself  that  in  this  particular 


-  •    ••  •  .•, 


101 

locality  the  pipe  culvert  had  any  advantage  whatever  over  the 
circular  brick  culvert  in  economy. 

Again,  cities  use  brick  culverts.  Cities  use  pipe  sewers. 
Cities  do  not  as  a  rule,  I  think,  except  for  minor  purposes,  use 
the  pipe.  For  such  purposes  they  are  no  doubt  excellent.  Do 
canals  use  pipe  culverts?  Can  any  gentleman  here,  who  has 
had  any  experience  whatever  in  the  construction  of  aqueducts 
for  the  supply  of  cities,  tell  me  of  an  instance  of  a  vitrified 
pipe  or  any  other  sort  of  a  pipe  except  one  formed  of  well  laid 
brick,  being  used  for  the  drainage  necessary  in  an  aqueduct 
under  its  embankments?  I  think  not.  It  is  a  question  of  cost, 
of  course.  When  a  man  is  allowed  plenty  of  money,  of  course 
he  will  build  better  than  when  he  is  skimped ;  but  I  am  a  little 
afraid  that  we  railroad  engineers,  bridge  men,  roadmasters,  cul- 
vert men,  or  whatever  name  you  choose  to  call  us,  are  apt  to 
take  counsel  of  our  fears  of  being  accused  of  extravagance, 
rather  than  our  fears  of  being  caught  in  the  "dark,  uncertain 
night,"  in  the  tempest,  and  with  the  wreck,  because  we  skimped 
our  water-ways.     [Applause.] 
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III. — Best  Floors  for  Shops  and  Round  Houses. 

REPORT  OF  COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

Owing  to  the  different  conditions  to  which  each  floor  is  subject,  it 
seems  best  to  treat  the  subject  under  two  heads — Round-House  FloorB 
and  Shop  Floors. 

Taking  up  first  Round-House  Floors,  we  find  among  those  in  general 
use:  brick,  concrete,  granolithic  concrete,  cinder,  disintegrated  gran- 
ite, cedar  block,  timber,  and  plank.  Of  these,  the  four  most  com- 
monly used  are  probably  brick,  concrete,  plank,  and  cinder.  In  order 
to  determine  the  most  satisfactory  floor  for  use  in  a  round  house  and 
the  kind  of  material  best  suited  for  the  purpose,  it  is  necessary  to 
consider  the  varying  causes  which  combine  to  wear  out  the  floor. 

Leaving  out  of  consideration  small  houses  of  one  or  two  stalls  which 
are  simply  used  for  storage  of  locomotives,  we  turn  our  attention  to  a 
fair-sized  round  house  in  which  the  different  operations  of  washing 
out,  repairing,  cleaning,  etc.,  are  carried  on. 

Heavy  repairs  require  the  use  of  hydraulic  jacks  which  bring  great 
pressure  to  bear  upon  the  floor  adjacent  to  the  cinder  pits.  To  with- 
stand the  pressure  requires  a  wide  pit  wail  or  else  very  firm  foundation 
and  rigid  surface  in  the  floor. 

In  washing  out  boilers  large  quantities  of  water  are  used,  much  of 
which  is  spattered  upou  the  floor.  Besides  this,  there  are  numerous 
occasions  for  spilling  all  kinds  of  oil  and  grease.  And  with  all,  the 
demands  for  cleanliness  are  unceasing. 

Not  the  least  of  the  destructive  elements  is  the  rolling  of  heavy 
trucks  or  driving  wheels,  or  the  dragging  back  and  forth  of  jacks  and 
large  pieces  of  machinery. 

To  find  a  material  which  will  successfully  withstand  all  of  these 
destructive  forces  is  the  problem. 

Your  committee  believes  that  good  vitrified  brick,  properly  laid, 
will  give  the  best  satisfaction  in  all  round  houses  which  are  used  for 
anything  more  than  storage  purposes. 

In  this  we  have  a  floor  that  is  smooth,  firm,  hard,  and  practically 
indestructible.  It  is  absolutely  unaffected  by  water,  heat,  oils,  acids, 
or  grease,  and  is  easily  cleaned,  while  one  important  advantage  is  in 
the  ease  with  which  it  can  be  repaired,  since  any  part  may  be  taken 
up  and  replaced  by  common  labor  without  the  slightest  injury  to  the 
floor  as  a  whole. 

The  following  method  of  laying  brick  floors  conforms  to  the  gener- 
ally accepted  practice:  Assuming  the  soil  to  be  firm  and  well  drained, 
excavate  the  ground  to  an  even  surface  8  inches  below  grade  of 
desired  floor.  Tamp  well  with  heavy  rammers  to  secure  a  firm  found- 
ation, then  fill  in  with  good  clean  sand  or  gravel  to  within  8}  inches  of 
grade,  making  a  crown  of  about  2  inches  between  pits  for  drainage ;  wet 
this  down  well,  tamp  with  rammers,  and  trim  off  with  straight  edge, 
taking  care  to  get  good  even  surface.  Lay  brick  on  edge  close  to  each 
other  and  breaking  joints  so  that  tops  come  one  half  inch  above  grade. 
After  laying,  roll  bricks  with  2,000-pound  or  3,000-pound  roller,  cover 
the  surface  with  1  inch  fine  sand  and  broom  it  well  into  cracks,  or  fill 
cracks  with  cement  grout. 

A  concrete  foundation  is  recommended  by  some,  but,  except  in 
cases  where  the  natural  ground  is  not  firm,  or  where  the  floor  is  to  be 
subject  to  extremely  heavy  loads,  it  is  not  considered  necessary. 
Following  is  the  cost  of  brick  floors  as  put  in  on  several  roads: 
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C.  &  N.  W.  Ry.  Renewing  floor  in  round  house  at  Winona,  Minn. 
Taking  out  old  plank  floor  and  replacing  it  with  vitrified  brick. 
Twenty-one  stalls.    See  drawing  for  details. 

Labor: 

Taking  out  old  floor  and  cinders,  filling  with 

gravel,  and  laying  brick,  $385.21 

Repairing  track  about  pits,  162.43 

Masonry  work  on  pits,  246.30 

Blacksmith  labor,  making  ties  of  base  plates,  175.97 


$019.91 


Material: 

137,000  brick  at  $8.00,  $1,096.00 

Cement  and  other  material,  176.03 

Steel  base  plates,  86.03 


$1,358.06 
919.91 

17,976  squarefeet  paving  at  12  7-10  c,  $2,277.97 

Extra  work  not  properly  included  in  paving. 
Taking  out  jack  planks  and  replacing  with  brick: 

27,000  brick  at  $8.00,  $216.00 

Laying  27,000  brick  at  $1.00,  27.00 

Taking  wooden  ties  out  of  pits  and  replacing 
them  with  ties  made  from  steel  base  plates: 

Material— old  base  plates,  86.03 

Labor — putting  in  base  plates,  175.97 

Repairing  top  masoniy  wall: 

Material,  176.03 

Labor,  246.30 

Total  cost  of  extras,  $927.33 

$2,277.97 
927.33 


Actual  cost  of  laying  16,000  square  feet  at  8  ?  c,        $1,350.64 

Brick  used  were  made  by  Flint  Brick  Co.,  of  Des  Moines,  la.  In 
Hize  are  about  &%  inches  x  3%  inches  x  2%  inches.  They  are  laid  on 
edge  requiring  6  or  7  brick  to  the  square  foot. 

C,  R.  I.  &  P.  Ry.  Cost  of  brick  floor  in  freight  repair  shop  97x212 
feet  at  Horton,  Kan.,  including  concrete  foundation  under  rails  of  nine 
tracks,  brick  foundation  under  truck  track,  cement  drains  at  three 
tracks  and  taking  out  old  wood  floor. 

Concrete  under  mils  1,940  lineal  feet. 

Material : 

72  bbls.  Portland  cement  at  $2.70, 
58  bbls.  Utica  cement  at 
5  cars  crushed  stone  at 
7  cars  sand  (Fairbury) 
1  car  sand  (Kaw  river) 

Labor  1,393  hours, 

$519.40 


2.70, 

$194.40 

.60, 

34.80 

4.50, 

22.50 

2.00, 

14.00 

5.00, 

5.00 

$270.70 
248.70 
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Drains,  cement  682  lineal  feet. 
Material: 

18  bblB.  Portland  cement  at  $2.70,  $48.60 

18  bbls.  Utica                             .60,  10.80 

2  care  crushed  stone                4.50,  9.00 

8  cars  sand  (Fairbury)             2.00,  6.00 


$74.40 


Labor  880  hours,  72.7 1  ^  ^ 

Paving  19,885  square  feet  on  edge  7l3  brick  per  square  foot. 
Material: 

146.000  paving  brick  at  $7.37*,  $1,076.74 

21f  cars  sand  (Fairbury)  2.00,  43.50 

3  cars  sand  (Meadow)      2.00,  6.00 

$1,126.24 

Labor  1,457  hours,  _243/73   ^  ^  ^ 

Laying  brick  wall  under  one  truck  track. 
Material: 


1,000  brick  at  $7.37M,  $7.37 

W  car  sand  .50,  .50 

4  bbls.  Utica  cement  .60,  2.40 


$10.27 


Labor  115  hours,  24.33 

1  $o<s.oO 

Taking  out  19,885  square  feet  old  floor  and  pre- 
paring for  brick : 

Labor  1, 160  hours,  181.82 

Total  cost,  $2,252.90 

Total  labor,  Famm 

Total  material,  1,481.01 

Cost  per  square  foot  of  paving  material,  $0.05% 

(i    *\*     ^  u        ii      **        "      labor,  .01H 

Total  material  and  labor,  *°*(<(Lv 

Cost  per  square  foot  tearing  out  old  floor,  -0W 

Cost  per  lineal  foot  concrete  under  rails— material,     $0. 14 
4*      i*        ii        i*  "  "  "       labor,  A2}4 

Cost  per  lineal  foot  drains— material,  $0.13 

*«      **        "        "        "         labor,  .12# 

Total  cost,  all  the  above  material  per  square  foot,       $0.07}£ 
Total  cost  of  labor  per  square  foot,  .03% 

Total  material  and  labor,  $0.11 

If  brick  floor  is  grouted  with  cement  (Portland)  add  one  half  cent 
per  square  foot. 

The  Norfolk  &  Western  Railway  use  a  brick  made  by  the  Virginia 
Paving  Brick  Co. 


$0.261 2 
$0.25>4 


f*yJ*W*rt>*3 
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The  coat  is  given  for  one  square  yard  of  finished  floor  about  as  fol- 
lows! 

Brick,  including  freight,  $0.70 

Labor  necessary  to  finish,  .35 

Foundation,  etc.,  .20 

Total  per  square  yard,  $1.25= 14c.  per  square  foot. 

C,  M.  <fc  St.  P.  Ry.    Cost  per  square  yard  of  brick  floor. 

Material: 

Fire  box  cinders  cost  nothing,         10.00 
Paving  brick,  .50 

Labor: 

'Preparing  foundation,  .20 

Laying  brick,  .15 

Total  per  square  yard,  $0.85=»9j^c.  per  square  foot. 

Cinder  foundation  to  be  not  less  than  6  inches  thick  with  top  dress- 
ing of  fine  sand  1  inch  to  2  inches  thick.  Vitrified  brick  laid  on  edge 
witli  1  inch  of  fine  sand  broomed  into  joints. 

ErieRy.  Co. 

Cost  per  square  yard  of  brick  floor. 

50  brick  at  $6.50  per  M.,  $0.32>£ 
Cement  filling,  .06 

Sand  cushion,  .01 

6  inches  of  concrete,  .25 

Labor  laying  brick,  .40 

Total  per  square  yard,  $l.O4)2=$0.116  per  square  foot. 

Boston  &  Moine  R.  K.— see  drawincr. 

Brick  is  laid  flat  on  a  layer  of  bedding  sand  on  well  compacted  earth, 
gravel,  or  cinders.  Joints  are  left  open  %  of  an  inch  and  swept  full 
of  thin  cement  grout. 

Cost  of  such  a  floor  exclusive  of  sand  and  preparation  of  substratum 
is  given  at  from  6c.  to  7c.  per  square  foot. 

To  secure  more  room  for  jacking,  it  is  suggested  that  two  pieces  of 
8  x  10  inch  timber  be  used  in  place  of  one  piece  of  8  x  16  inches. 
This  will  allow  a  piece  of  5  x  14  inches  instead  of  5  x  10  inches  along 
the  rail. 

For  the  support  of  the  two  8  x  10  inch  sticks  the  pit  wall  may  be 
bracketed  out  on  the  back  side. 

Another  suggestion  is  for  the  use  of  two  3  x  10  inch  I  beams  in  place 
of  the8x  16  Inch  timber.  A  half  inch  plate  riveted  to  the  I  beams 
would  furnish  something  to  which  the  rail  might  be  fastened. 

Your  committee  has  received  many  interesting  letters  from  members 
of  this  association  embodying  favorable  opinions  of  floors  other  than 
brick. 

In  order  to  do  full  justice  to  the  subject,  we  insert  briefly  a  few 
recommendations  which  we  hope  may  be  of  value  to  members  who 
have  occasion  to  use  one  or  another  of  these  materials. 

A  concrete  floor  with  top  dressing  of  Portland  cement  Is  recom- 
mended by  one  member  as  giving  a  very  smooth  and  durable  floor.  It 
can  be  readily  washed  without  in  jury,  will  withstand  the  effects  of  heavy 
jacking,  and  does  not  chip  if  properly  handled.  Any  needed  repairs 
are  easily  made  by  common  labor.  The  cost  is  given  at  from  10c.  to 
20c.  per  foot,  varying  according  to  thickness  of  concrete  and  cost  and 
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quality  of  materials.  Similar  to  this  but  with  a  different  surface  is  a 
concrete  floor  with  top  dressing  of  1  inch  of  asphalt  in  place  of  the 
Portland  cement.  The  cost  of  such  a  floor  would  probably  be  from 
20c.  to  80c.  per  square  foot.  An  objection  urged  against  the  asphalt 
covering  is  that  in  hot  weather  it  becomes  soft  ana  liable  to  indenta- 
tion under  heavy  loads,  while  if  a  hard  asphalt  is  used  it  will  chip. 
The  repairs  to  this  kind  of  covering  would  probably  be  higher  in  cost 
than  cement  work,  as  a  more  expert  class  of  labor  would  oe  required 
in  making  them. 

Cinders  form  a  very  cheap,  and  for  large  round  houses  a  very  poor, 
floor.  The  cost  of  putting  in  such  a  floor  is  merely  the  labor  of  naul- 
ing  cinders  from  a  convenient  pit,  dumping,  and  going  over  the  top 
with  a  roller.  If  used  in  small  houses  where  there  are  but  light 
repairs  and  no  washing  of  boilers,  and  if  the  surface  is  kept  moist  and 
well  packed,  a  cinder  floor  answers  the  purpose  fairly  well.  But  as 
soon  as  it  dries  off  in  any  spot  there  is  immediately  the  gritty  dust  to 
contend  with,  becoming  very  trying  to  men  and  tools  and  destructive 
to  machinery. 

Disintegrated  granite  is  being  largely  used  by  the  Union  Pacific  Ry. 
It  is  found  in  large  quantities  at  Sherman,  Wyo. 

Doubtless  the  members  will  recollect  seeing  last  fall  along  the  Union 
Pacific  Ry.  platforms  made  of  this  material. 

It  is  understood  that  this  railway  is  replacing  all  the  old  plank  floors 
in  round  houses  with  this  granite  gravel. 

Their  method  of  building  a  floor  is  about  as  follows: 

The  foundation  is  made  of  clay  or  any  material  which  is  convenient 
and  will  pack  firmly.  The  filling  is  carried  up  to  a  point  about  4 
inches  from  the  surface  after  being  flooded  and  thoroughly  rammed. 
Over  this  filling  there  is  laid  a  34-inch  layer  of  equal  parts  of  disinte- 
grated granite  and  sticky  clay.  For  a  finished  surface  they  Bpread  on 
f^-inch  of  the  granite  gravel.  This  is  set  in  the  yielding  clay  when  it 
is  wet  and  hardens  when  it  becomes  dry.  It  is  said  to  make  a  very 
firm  as  well  as  cheap  floor.  Second-hand  bridge  stringers  are  used 
around  pits  for  jack  timbers  and  a  planked  way  is  laid  in  front  of  ends 
of  pits  for  trucking.  The  total  cost  including  removing  old  plank 
floor  is  given  at  $02.00  per  stall,  all  which  approximates  10c.  per  square 
foot. 

Cedar  blocks  well  laid  form  a  neat,  clean,  and  durablo  floor.  It  is 
stated  that  great  care  must  be  taken,  if  any  heavy  jacking  is  done  lest 
the  blocks  be  forced  down  through  the  planks  of  the  foundation. 

On  the  C.  &  £.  I.  Ry.,  the  cost  is  given  as  follows: 

1  square  of  white  cedar  blocks,     $3.33 
4  cubic  yard 8  gravel  at  50c.,  2.00 

Labor  per  square,  2.75 

Total  per  100  square  feet,  $8.08=$0.081  per  square  foot. 

Specifications  for  the  above  are  that  gravel  is  to  be  well  rolled  or 
tamped  before  blocks  are  put  on  and  blocks  in  turn  to  be  thoroughly 
rammed. 

A  cedar  block  floor  in  Chicago  Ave.  round  house,  C.  &  N.  W.  Ry., 
costs  lie.  per  souare  foot.  At  this  point  planks  were  used  between 
the  gravel  foundation  and  the  cedar  blocks  as  is  customary  in  street 
paving. 

Very  similar  to  cedar  block  floors  are  those  made  from  timber 
blocks  sawed  from  old  bridge  timbers.  Such  a  floor  constructed  of 
6-inch  or  8-inch  blocks  set  on  2-inch  hemlock  plank  which  rest  on  3 
inches  of  dry  sand,  gravel,  or  cinders  has  been  used  on  the  Ashland 
division  of  the  P.  <fe  N.  W.  Ry. 
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The  cost  is  given  for  100  square  feet. 

1  cubic  yard  of  sand  or  gravel,  $0.10 

200  feet  B.  M.  hemlock  plank,  1.20 

100  square  feet  paving  blocks  (saw- 
ing), .05 

Labor  levelling  sand  and  laying 

plank,  1.00 

Labor  paving,  .60 

Total  cost  per  100  square  feet,  $3.86= $0,038  per  square  foot. 

It  will  be  seen  that  this  is  a  very  cheap  floor  and  assurances  have 
been  made  that  it  is  very  satisfactory  in  spite  of  the  low  cost. 

To  within  late  years  it  is  probably  safe  to  say  that  plank  floors  have 
been  mostgenerally  used  throughout  the  country  for  shops  and  round 
houses.  While  these  floors  present  a  good  smooth  surface  at  first, 
they  deteriorate  rapidly,  especially  if  built  of  pine.    Most  of  us  have 

Srobablv  experienced  the  same  feeling  of  exasperation  to  find  a  plank 
oor,  which  we  had  carefully  patched  up  three  or  four  months  ago,  as 
full  of  holes  and  generally  as  disreputable  as  ever.  If  good  oak  plank 
is  used  the  coBt  approaches  or  even  exceeds  that  of  a  good  brick  floor. 

Stone  flags  are  mentioned  as  forming  a  permanent  and  economical 
floor  in  localities  where  flags  are  cheap.  But  it  cannot  be  called  a 
smooth  floor.    The  cost  will  vary  from  15c.  to  25c.  per  square  foot. 

Granolithic  concrete  consists  of  a  very  fine  grade  of  granite  chips 
and  best  Portland  concrete  with  top  dressing  of  some  cement.  A  sim- 
ilar surface  to  that  of  the  ordinary  concrete  floor  would  result,  but  the 
cost  is  greater  on  account  of  added  expense  in  materials.  Cost  per 
foot  is  stated  to  be  about  30c.,  making  it  probably  the  most  expensive 
of  any  of  the  floors  under  consideration. 

SHOP    FLOORS. 

For  blacksmith  shops  or  foundries  the  natural  earth  frequently 
forms  a  very  suitable  as  well  as  substantial  floor.  In  localities  where 
the  soil  is  too  soft  in  its  natural  state,  the  addition  of  cinders  or  clay 
will  solve  the  problem  cheaply  and  satisfactorily. 

In  machine  shops  the  conditions  are  different,  and  here  we  find  the 
recommendations  almost  as  varied  as  are  those  for  round-house  floors. 
A  brick  floor  in  a  machine  shop  answers  many  of  the  requirements, 
but  there  Is  good  evidence  in  support  of  the  objection  that  men  can- 
not stand  all  day  on  such  a  floor  or  upon  a  surface  of  concrete  or 
asphalt  without  feeling  the  bad  effects  of  cold  upon  the  feet.  This 
difficulty  is  overcome  to  a  large  extent  by  the  use  of  slatted  floor  racks 
or  platforms  at  the  machines  where  operatives  stand.  When  machines 
are  set  upon  a  brick  floor  there  should  be  special  provision  made  for 
foundation.  But  this  enn  hardly  be  urged  as  an  objection  as  it  is 
necessarily  the  case  with  heavy  machines  under  almost  any  circum- 
stances. 

A  bedded  plank  floor  has  recently  been  laid  in  an  extensive  shop 
plant  of  the  Boston  &  Maine  Railroad.  The  details  of  construction 
are  clearly  shown  in  accompanying  drawing.  As  this  is  somewhat 
novel,  a  description  of  the  methods  of  building  may  prove  interesting. 
The  earth  is  well  compacted  and  brought  to  the  proper  surface  and  a 
bed  of  coal-tar  concrete  put  down  in  three  courses.  Tljis  bed  is  4 
inches  thick  when  finished.  The  specifications  are  that  the  stones  of 
the  lower  course  shall  be  not  less  than  1  inch  in  diameter  and  those  of 
the  second  course  not  more  than  1  inch  in  diameter.    Stones  of  each 


108 

course  to  be  well  covered  with  tar  before  laying  and  thoroughly  rolled 
afterward.  The  finishing  course  to  be  composed  of  good  clean  sharp 
sand  well  dried,  then  heated  hot  and  mixed  with  pitch  and  tar  in  the 
proper  proportions.  This  is  to  be  carefully  rolled  and  brought  to  a 
true  level  to  fit  a  straight  edge.  Roller  to  weigh  not  less  than  700 
pounds  on  a  length  not  exceeding  22  inches.  On  this  finished  surface 
of  the  foundation  there  is  spread  a  coating  j£-inch  thick  of  best  roof- 
ing pitch  put  on  hot,  into  which  the  lower  course  of  plank  is  laid 
before  it  cools.  Care  must  be  taken  to  have  the  plank  thoroughly 
bedded  in  the  pitch  and  after  laying,  the  joints  must  be  filled  with 
pitch.  If  vacant  places  occur  under  plank  they  should  be  bored  and 
filled.  The  finishing  flooring  is  laid  across  the  lower  and  thoroughly 
nailed. 

For  the  lower  course  2J£- inch  spruce  plank  s.  1.  s.  is  used,  and  for 
the  upper  l£-inch  b.  1.  s.  spruce  plank. 

It  is  also  noted  that  the  lumber  for  lower  course  should  be  fairly 
seasoned  and  that  of  the  upper  course  well  seasoned  before  using. 
The  cost  of  such  a  floor  is  given  at  18c.  per  square  foot  using  spruce 
lumber. 

For  paint  shops  and  car  shops  a  brick  floor  has  been  found  very 
satisfactory. 

Your  committee  believes  that  a  brick  floor  generally  speaking  is  the 
most  economical,  durable,  and  satisfactory  floor  for  shops  as  well  as 
for  round  houses. 

We  wish  to  extend  our  thanks  to  all  who  have  kindly  sent  in  much 
valuable  information  which  has  enabled  us  to  gather  for  our  associa- 
tion these  figures  and  details  and  notes  of  experience  and  experiment 
from  many  parts  of  the  country. 

The  Committee: 

A.  W.  Merrick, 
W.  O.  Eggleston, 
J.  B.  Pullen, 
M.  F.  Cahitx, 
J  wo.  D.  Gilbert, 
C.  S.  Thompson. 


DISCUSSION. 

The  President. — The  committee  have  divided  the  subject  into 
two  branches — Roundhouse  Floors,  and  Shop  Floors,  and  the 
general  trend  of  the  committee's  report  is  in  favor  of  vitrified 
brick  floors  for  both  classes  of  buildings. 

Mr.  Stannard. — I  am  very  much  in  favor  of  vitrified  brick 
for  floors  of  roundhouses  and  machine  shops.  Cost  would 
amount  to  very  little  more  than  wood,  and  can  be  put  down  by 
cheap  labor;  is  very  durable  and  easily  repaired.  If  at  any 
time  it  becomes  necessary  to  take  up  floor  for  purpose  of  repair- 
ing or  renewing  pipes,  same  can  be  very  easily  done,  while  in 
granitoid  or  asphalt  paving  it  would  be  much  more  expensive  in 
making  any  changes. 
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Mr.  Snow. — I  hardly  know  what  is  meant  by  vitrified  brick 
in  this  connection.  Of  course  all  bricks  are  vitrified.  A  com- 
mon brick  makes  a  very  good  floor  if  it  is  of  decent  quality,  but 
we  find  it  necessary  to  fill  the  joints  of  the  brick  with  cement 
grout.  If  that  is  not  done  the  bricks  are  apt  to  start  up  and 
make  a  rough  floor.  I  think  the  report  speaks  of  laying  the 
bricks  on  edge.  I  think  that  it  is  hardly  necessary  to  do  this ; 
a  brick  laid  flat  gives  good  satisfaction,  from  our  experience. 
It  is  necessary  to  have  something  better  than  brick  on  the  edge 
of  the  pit  for  jacking  purposes,  and  we  use  timber,  as  shown  in 
the  sketches.  For  shop  floors  our  people  object  to  brick,  because 
the  machines  cannot  be  fastened  down  to  them,  and  if  any 
edged  tools  drop  on  such  floors  they  are  apt  to  be  injured. 

Mr.  Stannard. — Regarding  vitrified  brick,  will  say  that  they 
are  burned  much  harder  than  ordinary  brick,  for  paving  pur- 
poses. We  have  a  brick  plant  at  Moberly,  Mo.,  where  a  vitri- 
fied brick  is  made  from  ground  soapstone,  and  is  much  harder 
than  limestone  and  will  not  absorb  any  moisture. 

Mr.  Killam. — On  the  Intercolonial  railway,  originally  the 
floors  of  the  roundhouses  were  made  of  wood,  but  they  wear 
out  and  get  broken  up  so  that  it  is  difficult  to  keep  them  in  good 
order,  and  we  have  adopted  the  plan  of  laying  vitrified  brick 
or  hard  brick  that  you  get  out  of  the  kiln.  They  select  the 
hardest  kind  for  the  floor,  but  in  some  cases  they  do  break, 
though  laid  in  cement  and  laid  down  properly.  Later  on  we 
adopted  the  plan  of  filling  in  the  floor  with  coal  cinders  from 
the  pit  and  letting  them  lay  there  for  five  or  six  months,  and 
then  put  concrete  on  top  of  that,  which  in  every  case  has 
worked  admirably.  It  is  not  an  expensive  floor,  costing  very 
little  more  than  wood,  and  in  almost  indestmctable.  In  refer- 
ence to  the  jacking  up  of  the  engines,  the  workmen  are  not  al- 
lowed to  put  a  jack  on  the  floor  without  first  placing  a  piece  of 
timber  for  it  to  rest  on ;  and  if  they  fail  to  do  this  they  are 
fined  two  dollars  every  time.  The  stone  bottom,  and  cinders 
and  concrete  on  top,  is  considered  the  cheapest  in  the  end. 
The  work  shops  are  all  laid  in  wood.  They  did  undertake  to 
lay  a  concrete  floor  in  some  of  the  work  shops,  but  the  men 
could  not  stand  on  it ;  it  was  too  hard  for  their  feet,  and  they 
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bad  to  put  wood  floors  on  top  of  the  concrete.  So  all  tbe  work 
shops  at  Moncton,  where  between  five  and  six  thousand 
men  are  employed,  have  wood  floors,  except  the  blacksmith 
shops,  where  of  course  the  floors  are  earth. 

The  President. — What  do  you  top  the  concrete  with? 

Mr.  Kill  am. — They  put  on  a  flushing  about  an  inch  and  a 
half  deep. 

Mr.  Stannard. — About  what  is  the  cost? 

Mr.  Kiliam. — Well,  I  could  hardly  tell  you  the  cost.  It  is 
government  work,  you  know,  and  they  do  n't  attempt  to  come 
very  accurately  at  the  cost.     But  it  costs  something,  always. 

Mr.  Stannard. — On  almost  all  the  western  roads  they  are 
putting  down  brick  platforms  at  the  stations.  Some  put  cement 
and  concrete,  while  others  put  a  cinder  bed,  and  the  brick  are 
laid  on  the  bed  and  a  coat  of  sand  put  over  the  bricks.  They 
do  not  use  any  grouting.  In  our  floors  we  lay  the  bricks  flat, 
on  a  cinder  foundation. 

The  President. — Do  you  use  brick  floors  in  the  shops  ? 

Mr.  Stannard. — Yes,  sir;  we  have  just  put  a  brick  floor  in  a 
new  boiler  and  copper  shop ;  brick  laid  flat  on  cinder  founda- 
tion, which  makes  a  very  neat  floor. 

Mr.  Kiliam. — Where  edge  tools  are  used,  do  you  have  the 
brick  floors  ? 

Mr.  Stannard. — Yes,  sir;  we  are  using  them  in  our  foundries. 
I  would  state  that  a  brick  platform  on  cinder  bed  costs  70  cents 
per  square  yard.     That  is  the  contract  price. 

Mr.  Large. — The  cost  of  these  platforms  or  floors,  as  they 
are  termed,  will  depend  largely  upon  the  preparation  that  you 
make  to  lay  the  floors,  and  also  the  life  of  the  floor  will  depend 
largely  on  the  foundation.  If  you  make  a  good,  substantial 
foundation,  with  proper  drainage,  and  lay  the  brick  properly, 
it  strikes  me  that  it  would  certainly  be  a  very  durable  floor ;  and 
even  for  a  platform  at  a  station,  with  the  bricks  laid  flat.  I 
have  put  in  several,  but  they  have  not  been  in  use  long  enough 
for  me  to  say  yet  how  thej*  will  stand.  Our  bid  was  consider- 
ably more  than  the  figures  mentioned  by  Mr.  Stannard. 

Mr.  Stannard. — I  will  state  that  the  contractor  prepared  the 
bed.     We  furnished  the  cinders  and  sand  and  he  prepared  the 
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foundation.  Seventy  cents  per  square  yard  was  the  contract 
price. 

Mr.  A.  S.  Markley. — Does  that  include  the  curbing? 

Mr.  Stannard. — -No,  sir. 

Mr.  Cummin. — Vitrified  bricks  are  coming  in  very  largely  for 
paving  streets  in  a  number  of  the  villages  surrounding  New 
York,  and  in  some  of  the  streets  of  the  city  of  Brooklyn.  They 
are  laid  on  edge,  and  filled  in  with  grout.  They  sweep  it  right 
into  the  joints  with  a  broom.  Some  of  those  pavements  I  know 
have  been  down  for  three  years,  and  there  has  been  considera- 
ble traffic  over  them,  yet  they  are  in  good  shape  now,  and  a 
number  of  the  villages  on  Long  Island  are  adopting  that  style 
of  pavement  at  present. 

The  President. — What  is  the  foundation  ? 

Mr.  Cummin. — Sand  foundation. 
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IV. — Report  of  Committee  on  Round  House,  Smoke-Jacks, 
and   Ventilation. 

COMMITTEE  REPORT. 

"  Ventilation  is  the  process  of  chancing  the  air  of  buildings  and  other 
closed  places  so  that  a  certain  standard  of  purity  may  be  preserved, 
notwithstanding  the  vitiation  which  the  air  undergoes  from  the  breath 
of  inhabitants,  the  products  of  combustion  of  illuminating  agents  and 
other  causes." 

In  round  houses  the  principal  difficulty  to  overcome  is  the  quick 
disposal  of  gases  generated  by  the  locomotives.  This  your  committee 
has  endeavored  to  facilitate  to  a  large  extent  by  inquiries  during  the 
past  year,  the  result  of  which,  they  now  place  before  you. 

In  doing  this  your  committee  have  to  express  regret  for  the  small 
number  of  letters  received  in  answer  to  circulars  which  were  sent  out 
to  the  members  of  the  Association  and  also  published  in  the  different 
Technical  Journals. 

The  chief  agent  in  round  house  ventilation  is  the  smoke-jack  and 
one  which  in  many  cases  is  not  very  carefully  looked  after,  the  result 
being  unhealthy  employees,  corroded  iron  in  roof  trusses,  leaky 
roofs,  etc. 

It  is  evident  to  your  committee  that,  there  is  a  great  diversity  of 
opinion  as  to  the  best  style  of  jack  to  be  used,  the  opinions  in  many 
cases  running  counter  to  each  other. 

Tour  committee  wilt  not  undertake  to  unravel  the  mystery,  but 
submit  a  number  of  sketches  of  various  styles  of  smoke-jacks  and 
ventilators  with  an  appendix  giving  the  views  of  a  number  of  gentle- 
men who  were  kind  enough  to  favor  your  committee  with  their 
views. 

We  submit  drawings  which  so  completely  explain  themselves  as  to 
need  but  little  additional  explanation  on  the  part  of  your  committee. 

Wooden  smoke-jacks  and  ventilators  as  follows:  Circular  jacks  as 
used  by  C.  &  E.  I.  R.  R.t  for  explanation  see  letter  of  Mr.  A.  Markley 
in  appendix. 

Pickring  smoke-jacks,  see  abstract  from  Eng.  News  in  appendix. 

Chicago  and  Erie  smoke-jacks,  identical  with  Pickring. 

Chicago  and  Erie  ventilator  or  Dormer,  see  letter  of  Mr.  W.  O. 
Egeleston. 

Wooden  monitor  of  Fitchburg  R.  R.,  see  letter  of  Mr.  F.  O.  Melcher, 
chief  eng.  Fitchburg  R.  R. 

Metal  jacks,  telescope  jack  as  used  by  B.  &  O.  R.  R.,  see  letter  in 
reference  to  this  jack  in  appendix. 

Scott  ventilator  with  smoke-jack  and  both  drop  and  stationary  fun- 
nel, see  letter  of  Mr.  W.  6.  Berg. 

Roe  ventilator  with  smoke  stack  and  drop  hood,  see  letter  of  Mr. 
Vearance. 

Pancoast  metal  ventilator,  made  in  both  cast  and  sheet  iron,  see 
note. 

Stoneware  or  terra  cotta.  The  following  description  is  taken  from 
Eng.  News  by  permission  of  Mr.  E.  E.  R.  Tratman,  Res.  Edr.,  Chicago. 
The  smoke-jack  referred  to  is  shown  in  the  accompanying  cut.  The 
roof  saddle.  A,  is  a  casting  of  rectangular  form,  having  a  flange  sur- 
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rounding  the  sides  at  a  proper  angle  to  suit  any  pitch  of  roof,  and 
having  top  and  bottom  collars  to  fit  the  terra  cotta  pipe.  This  roof 
saddle  supports  the  pipe  placed  above  the  roof  and  steadies  and  makes 
connection  to  the  pipe  below  the  roof;  this  latter  pipe  being  supported 
by  the  ring  casting,  B,  and  rods,  C,  from  the  roof.  The  sheet  iron 
bell,  D,  with  its  short  section  of  smoke  pipe  telescoping  into  the  terra 
cotta  pipe,  is  supported  and  held  in  position  by  the  ring,  B,  and  bolts, 
£.  The  lengths  of  terra  cotta  pipe  are  marked  F,  and  the  smoke-jack 
is  surmounted  by  a  wired  guard,  G,  also  made  of  vitrified  clay,  Edr. 
Enp.  New 8;  also  see  note  of  Mr.  George  C.  Dunne  and  Mr.  W.  M. 
Noon  in  appendix. 

The  expanded  metal  and  cement  smoke- jacks:  Of  this  jack  we  have 
only  the  drawing. 

Of  the  various  statements  in  appendix  your  committee  wish  to  call 
particular  attention  to  that  part  of  Mr.  A.  S.  Mark  ley' 8  statement  in 
reference  to  painting  and  sanding  the  inside  of  wooden  smoke- jacks, 
wherein  he  states  that  painting  and  sanding  have  been  dispensed  with 
to  their  satisfaction.  This  seems  so  much  at  variance  with  general 
practice,  that  your  committee  deem  it  advisable  to  call  the  attention 
of  members  to  same,  thus  opening  in  our  opinion  a  broad  field  for  dis- 
cussion. 

We  would  also  call  your  attention  to  the  statement  of  Mr.  F.  O. 
Melcher,  chief  engineer  of  the  Fitch  burg  R.  K.,  Fitchburg,  Mass.,  in 
reference  to  wooden  monitor  and  the  lack  of  complaint  from  cold  air 
through  same.  This  in  the  opinion  of  many  with  whom  your  com- 
mittee has  consulted,  removes  the  greatest  objection  to  this  method 
of  ventilation  and  we  deem  it  worthy  of  your  consideration. 

Your  committee  wish  to  thank  the  following  gentlemen  for  valued 
information:  Mr.  W.  G.  Berg,  principal  assistant  engineer  Lehigh 
Valley  R.  R.;  Mr.  W.  E.  Harwig,  master  carpenter  Lehigh  Valley  It. 
R.;  Mr.  F.  O.  Melcher,  chief  engineer  Fitchburg  R.  R.;  Mr.  W.  M. 
Noon,  D.  S.  S.  &  A.  Ry. ;  Mr.  E.  E.  R.  Tratman.  resident  editor  Eng. 
Nevw,  Chicago,  111.;  Mr.  W.  B.  Yearance,  West  Shore  R.  R. 

We  append  herewith  appendix  giving  various  views  and  opinions,  of 
a  number  of  gentlemen,  which  we  believe  will  clearly  explain  the 
several  drawings  submitted  and  open  a  good  field  for  discussion  that 
should  nearly  if  not  entirely  exhaust  the  topic. 

G,  W.  Andrews, 
W.  O.   Egoleston, 
A.  S.  Markley, 
R.  J.  Howell. 
J.  T.  Carpenter, 
A.  McNab, 

Committee. 

APPENDIX. 

Statement  of  Mr.  Geo.  C.  Dunne,  by  permission  of  Mr.  Tratman, 
Engineering  News: 

Stoneware  Smoke-jacks  for  Roundhouses. 

Sir:  We  notice  on  p.  146  of  your  issue  of  February  18,  a  cut  repre- 
senting a  wooden  smoke  jack  for  round-house*,  We  know  nothing 
about  tfese  jacks,  but  desire  to  call  your  attention  to  the  enclosed 
circular  describing  our  smoke-jacks,  made  of  vitrified  glazed  stone- 
ware. These  jacks  we  have  been  making  for  about  20  years,  though 
we  have  never  patented  them,  and  we  have  furnished  large  numbers 
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to  the  leading  railways  in  the  country.  They  are  made  from  a  special 
composition  of  fire  clays,  and  are  salt  glazed,  making  them  indestruc- 
tible. Ail  the  railways  in  New  England  have  used  and  are  now  using 
them  on  every  new  round-house  they  build.  The  Pennsylvania  R.  R. 
and  the  New  York  Central  R.  R.  have  used  a  very  large  number,  as 
have  also  a  great  many  railways  in  the  south  and  west,  and  we  have 
yet  to  hear  of  a  single  case  where  they  have  been  injured  or  destroyed 
except  in  a  few  cases  where  the  wind  guard  on  the  top  has  become 
detached  and  was  broken  in  falling. 

Yours  very  truly, 

Geo.  C.  Dunne, 
Manager,  Portland  Stoneware  Co. 
42  Oliver  St.,  Boston,  Mass.,  Feb.  25,  1897. 

Statement  of  Mr.  W.  B.  Yearance,  West  Shore  R.  R. : 

In  reply  to  your  circular  would  say  we  have  had  much  trouble  with 
the  few  terra  cotta  smoke-jacks  we  have  had,  and  now  use  the  Roe 
cast-iron  jack  with  bonnet  and  adjustable  smokestack  hood.  These 
are  much  lighter  on  the  roof  than  terra  cotta  and  give  us  good  satis- 
faction. Of  course  they  cost  more  than  a  wooden  jack,  but  make  a 
permanent  and  in  our  experience  a  satisfactory  job. 

Extract  from  the  Report  of  Committee  on  Ventilation  of  Passenger 
Equipment: 

Master  Cab  Builders1  Association: 

Roanoke,  Va.,  May  15,  1804. 

Cubic  feet  of  air  exhausted  per  minute, 
with  wind  at49>2  miles  per  hour. 

PancoaBt  deflector  cast 90 

Pancoast  deflector  sheet 88l.« 

Stash 86  ~ 

Torpedo 84 

Star 83 

Globe,  horizontal 80 

Globe,  erect 71 

World 72 

Trailing  sash 67 

Dished  cap 63 

Roe 58 

Tornado  ennopy 56^> 

Duplex     . 54>o 

Moore 49 

Drop  sash 43>2 

Creamer  automatic 341.* 

Creamer  Lureka 34 


/  - 


Mr.  W.  M.  Noon,  Duluth,  South  Shore,  and  Atlantic  Railway: 

We  use  principally  sheet  iron  jacks  of  the  simplest  design,  and 
made  in  our  own  shops.  They  are  not  very  durable  as  the  gases  eat 
them  out  in  a  few  years. 

We  have  some  earthenware  jacks  made  in  Portland,  Maine.  These 
jacks  have  been  in  use  about  15  years,  and  are  still  in  good  condition, 
and  barring  accidents  will  last  many  years. 

We  used  a  few  cast  iron  jacks,  but  found  them  no  more  satisfactory 
than  the  sheet  iron  and  have  therefore  abandoned  the  use  of  same. 
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Extract  from  Engineering  News  by  permission  of  Mr.  E.  E.  R.  Trat- 
man,  resident  editor,  Chicago,  111. : 

PICKRING   SMOKE-JACK. 

Wooden  Smoke- jack  fob  Roundhouses. 

The  use  of  wood  for  smokestacks  seems  at  first  sight  to  be  somewhat 
of  an  anomaly,  but  we  illustrate  herewith  a  wooden  smoke-jack  for 
roundhouses,  where  liability  to  fire  is  not  great  and  where  the  ordi- 
nary iron  jack  is  rapidly  destroyed  by  the  corrosive  action  of  the 
gases.  The  stack  is  made  in  three  sections:  a  bottom  section  (A) 
tapered  to  a  wide  base,  an  intermediate  section  (B)  tapered  slightly, 
and  a  small  straight  top  section  (C)  carrying  the  chimney-jack.  The 
sections  are  built  separately,  of  longitudinal  staves  tied  together  by 
hoops,  preferably  of  wood,  and  when  two  halves  of  a  section  have 
been  built  and  are  ready  to  be  put  together  their  inside  surfaces  are 
coated  with  sand.  The  sand  is  applied  by  first  painting  the  face  and 
then,  while  the  paint  is  still  wet,  applying  the  sand.  The  combination 
of  paint  and  sand  when  subjected  to  the  action  of  the  gases,  smoke, 
and  heat  passing  through  the  stack  is  said  to  become  very  hard,  and  to 
be  capable  of  resisting  a  high  degree  of  heat.    These  wooden  smoke- 

t'acks  cost  much  less  than  those  made  of  iron  and  are  much  more  dura- 
tie.  The  jack  has  been  patented  by  the  inventor,  Mr.  Charles  Pick- 
ring,  of  Richmond,  Que.,  Canada,  and  it  is  reported  that  it  is  being 
tried  on  a  number  of  roads,  including  the  Grand  Trunk,  the  Boston  <& 
Maine,  and  the  New  York,  New  Haven  A  Hartford  Railways. 

Statement  of  Mr.  F.  O.  Melcher,  chief  engineer  Fitchburg  R.  R., 
Fitchburg,  Mass.: 

The  Fitchburg  Railroad  Company  has  used  up  to  date,  steel  or  iron 
smokestacks  or  jacks  as  we  call  them,  for  this  purpose,  one  being 
placed  over  the  point  where  the  stack  of  the  locomotive  would  ordi- 
narily stand. 

The  top  of  the  jack  was  covered  with  Akron  pipe  chimney  with 
suitable  top  for  keeping  out  the  rain.  These  give  very  poor  service 
and  are  expensive.  Under  ordinary  conditions  one  would  be  required 
for  each  pit  every  year.  Some  last  longer.  These  cost  now  $32 
apiece  without  considering  painting  or  erection.  These  latter  items 
would  probably  add  $10,  including  cost  of  taking  down  old  jack. 

In  view  of  the  unsatisfactory  performance  of  these  sheet  iron  jacks, 
we  have  attempted  to  get  rid  of  them  by  substituting  in  their  place 
a  monitor  extending  lengthwise  over  the  pit  and  of  sufficient  length  to 
cover  whole  of  both  the  smokestask  and  the  steam  dome. 

I  send  you  herewith  a  blue  print  showing  detail  of  construction. 
As  you  will  notice  it  consists  of  a  regular  mill  roof,  2-inch  spruce 
plank  planed  one  side  and  matched  and  supported  bv  transverse 
stringers  which  in  turn  are  supported  by  trusses  midway  between  the 
tracks.  The  monitor  is  built  entirely  of  white  pine.  In  framing  we 
use  wooden  framingpins  as  far  as  possible  and  nailing  being  done 
with  copper  nails.    We  avoid  all  metal  work  possible. 

The  flashing  is  copper  and  roofs,  both  monitor  and  engine  house,  are 
ordinary  gravel  ones.  The  cost  to  us  of  ripping  off  the  old  roof  and 
putting  on  a  new  one  is  about  $550  a  pit. 

They  are  giving  very  satisfactory  service  and  all  roundhouse  men 
seemed  pleased  with  them,  although  at  first  they  feared  it  would 
make  the  engine  house  cold,  but  I  have  had  no  complaints  of  this 
nature. 

Yours  truly, 

F.  O.  Melcher. 
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Statement  of  Mr.  A.  S.  Mark  ley,  Danville,  111.,  August  25th,  181)8. 
Chicago  &  Eastern  Illinois  K.  R. : 

In  1800,  the  C.  &  E.  I.  R.  R.  put  cast-iron  outside  smoke-jack  with 
inside  cast-iron  drop  hoods  in  their  83d  St.  round  house,  Chicago,  111., 
manufactured  by  the  Railway  Supply  Co.,  of  that  city.  These  jacks 
were  made  of  J^  inch  cast-iron  in  section  of  4  feet  length  of  which 
there  were  8  on  outside.  Complete  these  jacks  cost  $45  for  material, 
and  an  additional  cost  of  $7  each  to  put  in  place.  Three  years  after 
they  were  put  up  they  began  to  deteriorate  at  the  joints  where  sections 
joined  together.  All  of  these  cast-iron  jacks  had  to  be  replaced  on  the 
outside  in  1896,  on  account  of  their  deterioration.  On  the  inside  the 
deterioration  has  not  been  so  rapid.  All  but  three  of  the  cast-iron 
ones  are  still  in  use.  In  a  number  of  our  round  houses  No.  8  iron  was 
used  for  jacks  both  inside  and  out,  which  only  lasts  from  two  to  four 
years.  When  the  cast-iron  jacks  on  outside  of  round  house  at  83d 
street  were  renewed  in  1896,  wooden  ones  If- inch  white  pine  jointed 
joints,  well  made,  20  inches  in  diameter,  12  feet  long,  5  bands,  %-inch 
round  iron  with  wrought  iron  cap  at  a  cost  of  $8.40  each  complete  in 
place.  While  this  part  of  cast-iron  cost  for  material  $15.40  plus  $3.00 
for  labor  erecting. 

The  inside  jacks  made  in  same  manner  except  4  feet  diameter  at 
bottom,  10£feet  long,  4^-inch  round  iron  bands  in  both  cases.  All 
staves  were  doweled  with  wooden  dowels  24  inches  apart.  Cost  of 
making  and  material,  $7.38.  Hanging  each,  $1.31.  Total,  $8.69  or 
$.828  per  lineal  foot.  The  material  for  inside  telescope  jacks  cost 
$29.60  plus  $4.00  each  for  placing.  We  have  now  stalls  equipped  out- 
side and  89  inside  with  wooden  jacks.  Have  had  some  of  them  up  for 
two  years;  from  recent  examination  made  there  is  not  the  slightest 
depreciation  in  their  durability  noticed  so  far.  The  outside  and  first 
we  put  up  painted  and  sanded  two  coats  inside  with  two  coats  mineral 
paint.  All  the  inside  ones,  except  two,  that  have  been  put  up  have 
dispensed  with  painting  or  sanding  altogether,  which  is  just  as  well 
ana  answers  the  same  purpose  in  every  particular. 

Under  separate  cover  send  you  tracing  of  our  standard  wooden 
smoke- jack. 

Statement  of  Mr.  W.  O.  Eggleston,  Chicago  «fe  Erie  K.  K. : 

I  herewith  enclose  you  a  tracing  of  wooden  smoke-jacks,  also  a  trac- 
ing of  dormer  windows,  both  in  use  on  round  houses  on  Chicago  & 
Erie  Railroad. 

My  opinion  is  that  the  wood  jacks  or  the  dormer  windows  are  much 
better  than  any  metal  smoke-jacks  now  in  use.  The  wood  smoke-jack, 
as  per  tracing,  has  lately  been  adopted  by  the  Erie  Road,  and  I  am 
satisfied  as  to  its  being  a  success,  having  had  one  in  use  for  nearly  two 
years  and  have  lately  put  up  sixteen  more  of  them.  These  jacks  are 
light  and  economical  and  cost  from  $8.00  to  $24. (X)  each  in  place, 
according  to  style  and  conditions  of  roof  of  house.  The  dormer  win- 
dows we  nave  in  use  act  as  ventilators  and  smoke-jacks.  The  question 
of  ventilators  may  be  summed  up  as  the  clearing  of  space  whether  the 
space  is  applied  in  the  round  house  or  any  other  building.  Fumes  and 
gases  of  polluted  air  congregate  and  I  think  it  is  a  well  understood 
fact  that  to  get  ventilation  the  openings  for  the  outgoing  pases  and 
polluted  air  are  better  overcome  when  the  openings  are  high.  The 
reason  of  this  is  that  the  pure  currents  of  air  continually  in  motion 
must  be  reached  by  the  ventilator  to  get  proper  ventilation  for  the 
building.  For  a  dormer  window  this  lieight  can  be  easily  secured 
without  making  unnecessary  weight  or  unsightly  appearance.  Claim 
is  sometimes  made  that  the  dormer  windows  on  the  roof  of  a  round 
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house  the  inside  of  the  building  is  colder  than  would  be  the  case  with- 
out the  windows.  This  is  a  proof  that  proper  ventilation  is  secured 
by  the  use  of  the  windows.  The  trouble  of  the  ordinary  smoke- jack, 
principally  of  metal,  is  because  of  the  small  opening  which  is  intended 
to  carry  off  all  the  smoke,  sulphur,  and  other  impurities  from  the 
house.  Gases  of  a  heavy  nature  hang  to  the  sides  and  unless  smoke- 
jacks  are  made  of  unusually  large  diameter-opening  they  have  nevei 
proved  to  be  a  success. 

The  dormer  windows,  as  per  tracing,  cost  about  $45.00  each  in  place 
and  are  a  perfect  success  as  a  smoke-jack  and  ventilator  where  the 
temperature  does  not  go  too  low. 

Yours  respectfully, 

W.  O.  Eggleston, 
Master  Carpenter. 

Statement  from  a  B.  &  O.  superintendent  who  desires  that  his  name 
be  not  mentioned. 

Mb.  G.  W.  Andrews,  Sup't.  B.  B.  &  W.  S.f 

Dear  Sir: — Prior  to  1894  we  used  on  our  round  houses  a  smoke-jack 
22i  inches  diameter  made  of  16-pound  galvanized  iron.  The  cost  of 
this  jack  in  place  was  about  $25.00.  The  only  objection  to  it  was  its 
lasting  qualities,  its  average  life  being  about  five  years.  We  are  now 
using  a  cast-iron  jack  with  a  telescopic  device,  a  blue  print  of  which  I 
sena  you.  We  have  them  both  on  the  Cumberland  and  Ki  verside  round 
houses.  They  weigh  about  8,000  pounds  and  cost  in  place  about 
$71.50.  In  regard  to  the  merits  of  the  jack,  my  own  opinion  is  that 
the  telescopic  arrangement  is  a  snare  and  delusion.  The  jacks  on  the 
Trinidad  round  house,  though  not  of  our  make,  have  this  arrangement. 
The  late  G.  W.  Humphries  who  was  the  master  machinist  of  that 
place  told  me  he  had  never  used  it  since  the  jacks  were  put  up.  This  is 
also  the  case  at  RWoraide.  The  liability  to  accident  is  the  great  objec- 
tion. An  engine  is  put  In  place  so  that  the  smoke-stack  is  directly 
under  the  jack,  which  is  then  lowered  so  that  the  bottom  of  it  is  about 
six  inches  below  the  top  of  smoke-stack  on  engine.  A  hurried  order 
is  received,  engine  is  gotten  ready  with  despatch,  and  in  the  emer- 
gency of  the  moment,  the  raising  of  the  jack  clear  of  the  stack  is  for- 
gotten, the  engine  starts  out,  and  either  the  jack  is  torn  down  or  stack 
torn  off.  Under  some  circumstances  this  would  result  in  a  serious 
delay.  Also  in  going  into  round-house  if  the  jack  is  down  an  accident 
is  liable  to  occur,  accidents  of  this  nature  have  occurred,  and  this  is 
the  reason  why  at  the  two  places  named  the  jacks  are  never  lowered. 
If  the  possibility  of  this  occurring  is  conceded,  then  the  device  is 
useless.  I  believe  the  substitution  of  the  cast-iron  jacks  is  a  move  in 
the  right  direction,  because  of  its  more  lasting  qualities,  and  if  the 
telescopic  device  was  left  off,  thereby  cheapening  the  cost,  these  jacks 
would  he  very  desirable  and  hard  to  improve  upon  either  in  appear- 
ance, proportion,  effectiveness,  or  lasting  qualities.  You  will  note  a 
terra  cotta  jack  on  blue  print.  Never  having  seen  one  in  operation  I 
am  unable  to  pass  upon  its  merits,  but  on  account  of  its  being  imper- 
vious to  the  action  of  gases,  and  therefore  indestructible  from  such 
causes,  I  am  inclined  to  think  it  would  make  the  very  best  of  jacks, 
unless  there  are  objections  of  which  I  know  nothing. 

In  regard  to  ventilators:  We  have  on  the  comb  of  our  round  houses 
a  hexagon  shaped  slat  ventilator  about  7  feet  across  and  placed  about 
35  feet  apart.  The  smoke  and  gases  seem  to  hang  in  the  spaces 
between  ventilators,  and  I  think  a  continuous-slat  ventilator  along  the 
entire  comb  of  roof  the  best  form  of  construction. 


Fio.  is.— Telescope  Jack,  Baltimore  &  Ohio  Railroad. 


122 

Statement  of  Mr.  W. «;.  Berg,  principal  imtirtint  engineer,  and  Jf  r. 
H\  JL  flarwig,  master  carpenter,  L.  V.  R.  R. 


I  enclose  circular  of  the  Scott  ventilator  and  smoke-jack,  which  is 
in  use  on  the  JL  V.  It.  K.  at  present. 

This  f'/rra  of  smoke~jaj  k  has  been  put  in  in  all  round  houses  of  the 
road  built  within  the  last  few  years.  It  was  also  put  in  the  old  Pack- 
erton  round  hounes  some  years  ago,  when  the  old  system  (with  hori- 
zontal tubes  connecting  with  a  brick  stack)  was  completely  destroyed 
by  the  action  of  the  gases,  and  which  horizontal  system,  by-the-by, 
sever  worked  satisfactorily. 

The  jacks  are  furnished  as  per  the  circular  (without  the  American 
spread  eagle  ornament)  for  $43,  delivered,  and  the  cost  of  putting  in, 
Mr.  Harwigsays,  is  about  $10. 

They,  apparently,  give  good  satisfaction,  and  the  feature  of  being 
able  to  let  the  hood  down  on  top  of  the  engine  stack  is  a  good  one  pro- 
vided, when  the  engine  is  moved  out  of  the  house,  some  one  does  not 
blunder  and  forget  to  pull  up  the  hood.  The  cast  weights  are  either 
run  down  on  the  side  of  the  outside  wall,  or,  where  posts  are  used 
through  the  interior,  the  weights  run  up  and  down  a  post  between  the 

P*'«. 

I  have  heard  a  great  deal  about  the  wooden  smoke- jacks  being  very 
efficient,  cheap,  and  perfectly  safe  after  years  of  service  on  a  number 
of  roads,  but  I  have  never  seen  one  and  do  not  know  anything  direct 
about  them. 

In  regard  to  ventilation  of  ronnd  houses,  will  state  that,  from  what 
I  can  ascertain,  the  system  of  putting  octagon  or  hexagon  louvered 
ventilators  on  every  third  stall,  about,  is  not  absolutely  perfect,  as  a 
large  amount  of  gas  hangs  at  the  peak  of  the  roof  between  the  venti- 
lators. 

I  think  a  smaller  ventilator  over  each  stall  would  be  preferable,  but 
do  not  advocate  going  to  the  extent  of  having  simply  a  20-inch  or  2 
foot  galvanized  iron  ventilator  at  the  peak.    This  is  too  small. 

I  do  not  remember  a  case  of  a  continuous  ventilator  all  along  the 
peak,  which  of  course  would  be  the  best  system  and  one  that  is  used 
in  blacksmith  shops  and  foundries.  Such  a  ventilator  would  have  the 
objection  that  it  would  let  out  too  much  of  the  warm  air  in  winter  and 
make  it  hard  to  heat  the  house  in  Northern  climates. 

The  Scott  Smoke  Jack  is  made  of  thin  cast  iron,  which  I  think  is 
best  able  to  withstand  the  gases.  Wrought  iron  or  galvanized  iron 
will  not  stand. 

DISCUSSION. 

Mr.  Andrews. — I  have  nothing  to  say  in  addition  to  the  re- 
port, other  than  that  on  the  table  here  we  have  models  of  two 
ventilators,  sent  by  Merchant  &  Co.,  of  Philadelphia.  These, 
of  course,  are  not  supposed  to  take  the  place  of  steam-jacks, 
but  to  ventilate  that  portion  of  the  house  that  the  smoke-jack 
would  not  ventilate — or  to  ventilate  any  other  building.  I  un- 
<IcrHtan<l  that  a  24 -inch  ventilator  costs,  placed  in  position, 
about  $10. 

Mr.  Patterson. — There  is  n  model  of  the  Star  ventilator  also 
on  the  desk  here. 
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Mr.  A.  S.  Markley. — Before  coming  here  I  bad  occasion  to 
examine  some  of  the  ventilators  put  on  one  of  our  roundhouses. 
They  were  made  two  years  ago  of  No.  14  block  iron,  and  the}* 
will  have  to  be  renewed  in  another  year.  I  had  no  idea  they 
would  be  eaten  away  so  soon. 

Mr.  Stannard. — In  my  judgment  the  wooden  smoke- jack,  all 
things  considered,  is  the  most  practical  and  durable  jack  in  use. 
I  have  tested  thoroughly  all  sorts  of  metal  for  this  purpose  and 
find  none  will  withstand  the  acids  from  burning  coal  used  in  the 
Missouri  and  Mississippi  valleys.  Regarding  the  movable 
hoods,  will  say  I  am  not  in  favor  of  them,  as  in  my  judgment 
they  are  a  useless  expense  ;  no  benefits  to  be  derived  from  them. 
The  lower  or  funnel  end  of  jack  should  be  made  not  less  than 
5  feet  6  inches  or  6  feet  square,  and  should  extend  high  enough 
above  roof  to  insure  good  draught. 

Mr.  A.  S.  Markley. — We  have  one  roundhouse  at  Danville 
with  28  stalls,  all  equipped  with  wooden  inside  smoke-jacks, 
and  where  engines  are  being  almost  continuously  fired  up.  At 
first  we  painted  them  with  Johnson's  fireproof  paint,  but  we 
have  abolished  that  and  put  them  up  without  any  paint.  A  coat 
soon  forms  inside  of  them,  which  is,  of  course,  a  fire  protec- 
tion, and  they  need  no  paint  because  inside  of  a  week  after  they 
are  put  up  they  are  perfectly  black.  So  far  as  drop-hoods  on 
the  inside  are  concerned,  we  have  them  on  our  33d  street  round- 
house in  Chicago,  and  one  half  of  the  time  they  are  not  used 
at  all.  The  smoke  is  carried  off  without  the  movable  hood  and 
we  experience  no  trouble  from  that  source. 

Mr.  Cummin. — When  Mr.  Staunard  made  his  remarks  about 
the  wooden  jack  being  the  "coming  jack,"  I  don't  know 
whether  he  had  any  reference  to  me  or  not,  but  I  will  state  that 
every  engine-house  on  our  entire  line,  with  one  exception,  has 
wooden  jacks,  and  I  am  sorry  that  one  has  not,  too.  The  ex- 
ception has  the  Rowe  cast-iron  jacks,  and  their  tops  are  begin- 
ning to  fall  off.  We  have  had  the  wood  jacks  in  use  for  20 
years,  and  have  never  had  any  trouble  with  them.  We  have  no 
drop-hoods,  and  for  my  part  I  do  n't  see  why  they  are  neces- 
sary. The  smokestacks  of  the  engines  vary  but  little,  and  it  is 
no  trouble  for  an  engineer  to  get  his  engine   under  the   hood. 
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The  bouse  with  the  Rowe  jacks  has  a  trussed  roof,  a  little  over 
oue  third  pitch,  and  on  the  peak  of  that,  in  order  to  carry  off 
the  superfluous  steam,  we  put  up  24-inch  galvanized  iron,  lead- 
lined  ventilators.  They  were  guaranteed  to  stand  any  gases  or 
acids,  or  steam,  or  anything  elae  that  might  come  in  contact 
with  them.  In  18  months  those  ventilators  began  to  fall  off  the 
roof,  in  spite  of  the  so-called  lead  lining.  We  immediately 
called  the  attention  of  the  firm  that  furnished  them  to  their 
condition,  and  after  a  little  discussion — several  letters  passing 
between  myself  aud  them,  and  they  and  their  representatives 
calling  on  me  and  looking  at  the  ventilators — they  replaced 
them  with  copper  ventilators.  Those  we  have  had  no  trouble 
with  so  far.  But  with  the  exception  of  that  one  house  we  use 
nothing  but  wood  on  the  Long  Island  railway. 

Mr.  A.  S.  Markley. —  How  long  have  the  copper  ones  been 
up? 

Mr.  Cummin. — About  four  years. 

Mr.  Andrews. — There  are  two  statements  in  the  report  of  the 
committee  which  they  call  special  attention  to,  that  the  members 
seem  to  be  losing  sight  of.  One  is  the  painting  of  the  smoke- 
jacks.  A  statement  has  been  made  that  this  is  entirely  un- 
necessary. Some  think  it  is.  I  think  that  question  ought  to 
be  discussed. 

The  Presideut. — That  refers  to  the  painting  and  sanding  of 
wooden  smoke-jacks.  Also  to  the  statement  of  Mr.  F.  O.  Mel- 
cher,  of  the  Fitchburg  railroad,  in  reference  to  cold  air  not  es- 
caping through  the  ventilators  in  the  dome  of  the  roof. 

Mr.  Cummin. — Mr.  President,  in  regard  to  the  painting  of 
the  wooden  smoke-jack,  it  seems  to  me  nothing  but  time  and 
material  thrown  away  because,  as  has  already  been  stated  by 
Mr.  Markiey,  inside  of  a  week  there  will  be  a  coating  inside  of 
the  jack,  and  I  do  u't  see  what  good  a  coat  of  paint  would  do 
under  that  coating.  I  never  painted  one  in  my  life,  because  I 
never  thought  it  necessary,  and  I  have  no  reason  to  think  so 
now. 

The  President. — I  think  it  would  be  well  to  discuss  the  other 
point,  about  the  escape  of  warm  air  in  winter  through  large- 
sized  monitors. 
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Mr.  A.  S.  Markley. — In  our  33d  street  engine-house,  in  Chi- 
cago, they  thought  there  was  uot  ventilation  enough  with  one 
24-iuch  ventilator  to  three  stalls.  In  addition  we  put  up  two 
dormer  ventilators  in  the  summer  time,  and  thought,  of  course, 
they  would  answer  in  winter  as  well.  When  the  winter  came 
they  were  obliged  to  nail  them  up  on  account  of  the  warm  air 
escaping.  After  that  was  done  we  had  no  trouble  in  keeping  the 
house  warm.     Before  that  we  could  not  keep  it  warm  with  steam. 

Mr.  Andrews. — This  subject  seems  to  be  going  entirely  into 
wooden  smoke-jacks,  without  any  reference  being  made  to 
others,  such  as  cast-iron  or  wrought-iron  jacks.  It  seems  to  me 
some  of  the  members  must  have  used  one  of  these,  because  the 
wooden  jack  is  a  revelation  to  us.  Your  committee  was  unable 
to  get  the  information  outside,  and  they  expected  to  get  it  here. 

Mr.  Cummin. — I  thought  I  had  brought  out  my  opinion  in 
regard  to  cast-iron  jacks  very  plainly.  I  said  I  only  had  one 
house  with  jacks  of  that  kind,  and  was  sorry  we  had  that  one. 

Mr.  Mclutyre. — We  have  on  our  road  three  kinds:  wooden, 
wrought-iron,  and  cast-iron.  I  am  decidedly  in  favor  of  the 
wooden  smoke-jack.  I  put  up  one  two  years  ago  and  white- 
washed it  inside.  It  is  standing  all  right,  and  is  doing  its  work 
very  satisfactorily.  So  far  as  the  cast-iron  ones  with  the  drop 
hood  are  concerned,  two  of  them  fell  and  came  very  near  kill- 
ing several  men.  The  tackling  that  held  the  drop-hood  got 
loose,  and  in  handling  it,  fell  down.  I  think  these  drop-hoods 
are  a  nuisance.  The  wrought  iron  won't  last  over  five  years. 
I  prefer  the  wooden  ones. 

Mr.  Stone. — The  larger  portion  of  the  engine  houses  on  the 
Boston  &  Maine  road  are  equipped  with  stoneware  jacks  having 
a  cast-iron  hood.  These  stoneware  jacks  are  made  at  Portland, 
Me.,  as  is  mentioned  in  the  report,  and  are  very  durable.  The 
•  cast-iron  hood  lasts  first-rate,  but  the  whole  thing  is  quite  ex- 
pensive. It  has  to  be  furnished  with  a  gutter  around  it,  and 
this  has  to  be  piped  off  to  a  place  where  the  drip  will  do  no 
harm.  The  present  custom  of  the  road  is  to  use  wooden  jacks ; 
they  have  been  adopted  universally,  because  they  are  cheaper 
and  lighter.  The  stoneware  jack  is,  of  course,  a  pretty  heavy 
affair. 
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Mr.  Andrews. — The  specification  for  the  Pickring  jack  calls 
for  a  coating  of  paint  and  sanded.  I  would  like  to  ask  Mr. 
Snow  if  the  jack  he  has  used  was  painted  according  to  these 
specifications  ? 

Mr.  Snow. — I  think  they  have  been.  They  are  built  by  otlr 
road  under  some  arrangement  with  the  patentee,  and  I  think 
they  have  been  built  and  painted  strictly  in  the  manner  set  out 
in  the  specifications.  I  do  n't  think  that  the  paint  on  the  inside 
is  necessary,  however.  We  bad  one  instance  of  burning  up  of 
one  of  these  wooden  jacks.  It  occurred  on  a  house  that  had 
been  reconstructed  and  where  the  heating  was  done  by  stoves. 
The  roundhouse  attendant  cut  the  stove  funnel  into  the  wooden 
hood  without  using  a  proper  metal  diaphragm.  The  funnel  was 
in  contact  with  the  wood  and  the  jack  was  burned  so  as  to  ruin 
it.  Our  new  engine  houses  are  heated  with  steam  from  the  en- 
gines, so  there  is  no  danger  of  fire  from  the  cause  described ; 
but  I  think  a  stove  funnel  could  be  safely  put  into  a  wooden 
jack,  if  desired,  if  properly  protected  by  a  diaphragm. 

Mr.  Eggleston. — The  Erie  system  has  adopted  the  Pickring 
jack  as  the  standard.  We  put  up  16  of  those  jacks  on  the 
roundhouse  at  Chicago.  We  lived  up  strictly  to  the  directions 
received  from  the  patentee,  giving  it  one  coat  of  Jameson's  fire- 
resisting  paint,  letting  it  dry,  giviug  it  a  second  coat  and  then  a 
heavy  coat  of  sand.  We  think  they  are  the  proper  jack.  We 
have  had  trouble  without  end  with  metal  jacks  falling  down  and 
coming  to  pieces.  Previous  to  the  adoption  of  these,  some  four 
years  ago,  I  put  up  five  dormer  windows  on  the  roundhouse  at 
Huntington,  Ind., — a  22-stall  house  divided  in  the  centre.  The 
ridge  of  these  windows  was  put  two  feet  above  the  ridge  of  the 
roundhouses  proper.  I  saw  an  engine  standing  six  stalls  away 
from  one  of  those  windows,  and  the  steam  blowing  off  immedi- 
ately under  a  Rowe  ventilator,  and  the  steam  traveled  around 
the  roof  to  this  dormer  window  and  never  went  out  of  the  ven- 
tilator. I  think  where  the  temperature  does  not  go  too  low,  a 
dormer  window  ventilator  of  that  construction  answers  as  a  ven- 
tilator and  a  smoke-jack  combined. 

Mr.  Kiilam. — We  have  on  the  Intercolonial  only  four  of  the 
Pickring  jacks.     The  reason  they  were  put  up  was  because  the 
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jacks  that  were  on  the  roundhouse  were  too  low ;  made  too 
much  smoke,  and  the  men  could  not  understand  what  was  the 
matter.  I  made  an  examination  last  year  and  found  that  the 
jacks  were  10  or  11  feet  too  low.  These  jacks  were  put  up  22 
feet  high,  about  2  feet  square  at  the  top  and  2  feet  6  inches  at 
the  base,  and  were  painted  inside  one  coat  of  paint,  and  when 
dry  a  second  coat  was  put  on  and  sanded.  They  tell  me  they 
are  doing  first  rate.  They  were  put  up  according  to  the  speci- 
fications, and  are  doing  well,  but  as  to  their  durability  I  cannot 
say  at  this  time.  I  believe  that  it  is  unnecessary  to  paint  them 
inside,  as  in  two  or  three  days  they  will  have  a  covering  of  soot 
inside,  but  on  the  outside  I  think  it  is  an  advantage  to  paint 
them  as  it  protects  tbem  from  the  weather.  At  Moncton  we 
have  two  roundhouses,  each  accommodating  26  engines,  but 
they  all  have  the  vitrified  pipes  with  the  hood  on,  and  the  only 
objection  to  them  is  that  they  are  heavy  on  the  roof.  They 
spring  the  roof,  and  I  believe  the  wooden  jack  would  be  much 
easier  on  the  roof.     But  of  course  the  others  look  nicer. 

Mr.  A..  S.  M arkley. — Our  roundhouse  at  Danville  is  equipped 
with  the  vitrified  sewer  pipe,  put  in  some  seven  or  eight  years 
ago.  We  had  some  trouble  with  the  heat  inside  cracking  them 
lengthwise  of  the  joints.  Aside  from  that  the  vitrified  pipe  is 
doing  very  well.     There  is  no  deterioration  in  tbem. 

Mr.  Killam. — We  have  had  a  few  of  the  vitrified  pipe  cracky 
but  only  a  few  of  them. 

Mr.  Eilers. — We  used  to  use  the  wrought  iron  smoke- jacks , 
and  they  would  last  only  a  couple  of  years.  We  made  them  in 
the  shops ;  but  of  late  we  have  adopted  the  Roe  smoke-jack, 
and  as  far  as  I  know  they  have  been  doing  good  work. 

Mr.  Sheldon. — We  have  one  house  equipped  with  wooden 
jacks,  made  similar  to  the  wrought  iron  ones.  We  have  had 
the  usual  amount  of  trouble  with  the  wrought  iron  jacks.  We 
also  have  one  bouse  with  the  stoneware  jacks.  We  found  they 
sometimes  cracked  without  visible  cause;  in  other  cases  the 
cause  was  found.  Otherwise  the  stoneware  jacks  have  been 
very  satisfactory. 

Mr.  Andrews. — I  would  like  to  call  special  attention  to  the 
statement  of  Mr.  W.  M.  Noon  with  reference  to  earthernware 
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jacks  :  "  We  have  some  earthernware  jacks  made  in  Portland, 
Me. ;  they  have  beeu  in  use  15  years,  are  still  in  good  condi- 
tion, and  barring  accident  will  last  many  years." 

Mr.  Kill  am. — With  our  jacks  we  put  the  bars  outside,  so  that 
the  inside  will  have  a  straight,  clean  draft  and  nothing  to  catch 
the  sparks.  We  considered  that  they  might  last  a  little  longer 
if  put  inside,  but  by  putting  them  outside  there  was  a  clean 
course  and  nothing  to  catch  soot,  or  do  any  damage  in  that  way. 
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V.  Cattl-e-Guabds  and  Wing  Fences. 

REPORT  OF  COMMITTEE. 

Cattle-guards  are  of  three  general  types: 

1.  Surface  cattle-guards. 

2.  Open  pit  cattle-guards. 

3.  Covered  pit  cattle-guards. 

The  choice  of  any  one  of  these  should  be  governed  mainly  by  the 
stock  laws  and  by  the  nature  of  the  stock  in  the  locality  where  it  is 
to  be  used. 

8UBFACE  CATTLE-GUARDS. 

Surface  cattle  guards  are  a  success  in  those  parts  of  the  country 
where  owners  are  required  by  law  to  keep  their  stock  under  fence  and 
where  the  stock  are  housed  and  well  fed. 

The  kind  of  surface  guard  in  most  common  use  is  the  wooden  slat 
guard.  There  are,  however,  numerous  designs  of  metallic  guards, 
mostly  patented,  of  more  or  less  merit;  but  the  wooden  slat  guard  has 
the  advantage  of  being  the  cheapest.  Surface  guards,  as  a  general 
thing,  depend  for  their  efficiency  upon  one  of  two  things,  viz. :  Inse- 
cure foothold  presented,  or  upon  hurting,  without  injuring,  the  foot 
of  the  animal  attempting  to  cross. 

The  advocates  of  the  surface  cattle-guard  claim  for  it  the  following 
merits: 

1.  Its  low  first  cost. 

2.  It  is  not  a  menace  to  derailed  trains. 

3.  It  can  be  put  in  with  ordinary  track  labor  or  taken  up  to  allow 
repairs  to  tract. 

4.  It  is  easily  and  cheaply  repaired. 

5.  It  does  not  break  the  continuity  of  the  track  and  road  bed,  conse- 
quently there  is  no  increase  of  track  repairs.  They  further  recom- 
mend that  it  be  kept  painted  or  washed  white,  so  as  to  make  it  appear 
as  a  distinct  object  in  the  track,  which  in  itself  will  tend  to  scare  off 
8  took. 

OPEN  PIT  CATTLE-OUABD8. 

In  parts  of  the  South  and  West,  and  more  particularly  where  many 
cattle  and  horses  are  raised,  or  rather  are  allowed  to  roam  at  will  and 
shift  for  themselves,  there  are  few,  if  any,  surface  cattle-guards  that 
will  hold  them  back  when  the  grass  between  the  right-of-way  fences 
is  better  (and  it  usually  is)  than  that  on  the  other  side.  The  most  suc- 
cessful kind  to  turn  stock  is  the  open  pit  cattle-guard.  It  should, 
however,  be  designed  long  enough  to  prevent  cattle  jumping  over  it, 
and  deep  enough  so  that  cattle  falling  into  it  will  fall  clear  of  trains 
passing  oyer  it. 

When  the  corners  of  the  stringers  are  chamfered  the  open  pit  guard 
will  also  turn  sheep  and  hogs.  The  principal  objections  urged  against 
it  are  its  expensiyeness  ana  that  derailed  trucks  may  fall  into  it  and 
cause  a  more  disastrous  wreck. 

COVEBED  PIT  OUARD8. 

To  do  away  witlf  the  latter  objection  and  at  the  same  time  have  an 
effective  stock  guard,  cross  ties  are  often  put  on  the  pit  guards.  They 
are  either  laid  on  the  fiat  with  their  corners  chamfered,  or  are  made 
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square  and  laid  with  corners  up  so  as  to  give  no  foothold.  The  objec- 
tion to  this  kind  of  guard  is  that  stock  frequently  become  entangled 
in  it  by  their  feet  slipping  between  the  ties,  and  an  animal  thus  en- 
trapped is  pretty  apt  to  throw  a  train  off  the  track.  As  the  danger  to 
trains  is  about  as  great  in  one  case  as  the  other,  as  between  open  and 
covered  pit  guards,  the  balance  is  in  favor  of  the  former  on  account  of 
its  lower  cost. 
j  Both  kinds  of  pit  guards  have  this  advantage  over  the  surface  guard 


in  that  they  can  be  used  also  as  water-ways. 


CROSS  FENCES. 


Cross  fence  should  be  built  of  boards  of  not  less  than  one  panel 

,  length  on  each  side  of  the  guard  and  whitewashed.    They  will  then 

show  as  a  distinct  barrier  in  the  way  of  frightened  stock,  who  will  be 

|  more  apt  to  turn  aside  when  chased  up  to  it  by  a  train. 

*  Cross  fences  should  be  joined  to  the  sides  of  the  guard  by  inclined 

panels  of  fence,  parallel  to  and  of  the  same  length  as  the  guard,  and 
set  leaning  away  from  the  track.  The  reason  of  this  is  plain,  for  with- 
out it  cattle  can  come  up  to  the  cross  fence  and  with  a  short  jump  get 
across.  It  is  a  matter  of  taste  only  whether  the  boards  of  the  cross 
fence  shall  in  all  cases  be  horizontal  or  conform  to  the  slope  of  the 

I  roadbed. 

•  The  following  is  the  only  reply  received,  up  to  this  writing,  giving 

!  the  practice  in  any  foreign  country: 

:]  Cape  Government  Railways, 

Office  of  the  Enginebr-in-chibf, 
Cape  Town,  24th  August,  1898. 

CATTLE-GUARDS  AND  WING   FENCES. 

Sir:  In  thanking  you  for  your  letter  of  the  5th  ultimo,  enclosing 
prints  illustrating  types  of  cattle-guards  used  on  railways  in  the  United 
States,  I  may  say  that  the  practice  on  the  Cape  government  railways 
is  to  build  6-foot  open  pits  on  each  side  of  the  road  crossings.  These 
pits  are  spanned  by  timbers  which  have  their  upper  surfaces  cham- 
fered, except  along  the  middle,  where  the  rail  is  seated.  The  fences 
are  finished  up  to  the  ends  of  these  pits,  so  that  cattle  can  only  stray 
on  the  railway  by  jumping  over  the  pit. 

I  have  the  honor  to  be,  sir, 

Your  obedient  servant, 

J  no.  Riney, 

Engineer-in-  Chief. 
C.  C.  Mallard,  Esq.,  Division  Engineer, 

Southern  Pacific  Railway,  Algiers,  La.,  U.  S.  A. 

Following  extracts  from  replies  to  the  circular  letter  issued  by  your 
committee  will  no  doubt  prove  of  interest  to  the  Association. 

Walter  G.  Berg,  principal  assistant  engineer,  Lehigh  Valley  rail- 
road: 

There  are  no  pit  guards  whatever  on  the  L.  V.  system  that  I  know 
of.  In  regard  to  side  fences,  the  fence  is  run  from  the  property  line 
close  up  to  the  track  and  bevelled  at  the  track  in  the  usual  way.  The 
fence  is  the  usual  style  of  board  fence. 

These  wing  fences  are  nominally  supposed  to  be  painted  white,  but 
the  rule  is  broken  more  often  than  followed. 

Personally  I  am  opposed  to  any  form  of  pit  guard,  as  I  believe  the 
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danger  to  trains  being  seriously  wrecked  in  case  of  a  derailed  car  run- 
ning along  in  the  train  is  very  great  and  a  very  disastrous"  wreck  would 
be  occasioned,  where  without  the  pit  the  train  might  be  brought  to  a 
standstill  or  the  wreck  would  be  small,  comparatively  speaking. 

In  regard  to  surface  guards,  I  have  always  heard  that  the  objection 
to  the  various  forms  of  iron  slats  is  not  only  that  they  have  to  be  kept 
painted,  but  the  guard  itself  is  more  seriously  damaged  and  the  re- 
pairs more  difficult  to  be  made  with  iron  slats  than  with  wooden  slats, 
in  case  the  guard  is  caught  by  chains,  broken  brake-beams,  etc.,  drag- 
ging underneath  the  cars  on  the  roadbed. 

I  think  that  the  painting  with  white  paint  or  whitewashing  guards 
and  wing  fences  will  help  largely  to  scare  stock  from  the  roadbed 
when  being  chased  by  an  engine.  They  have  no  time  to  discriminate, 
and  seeing  something  ahead  that  is  of  a  different  color  from  the  sur- 
roundings, they  will  oe  more  liable  to  turn  off. 

James  Stannard,  superintendent  bridges  and  buildings,  Wabash  rail- 
road: 

Guard  is  made  of  yellow  pine  and  put  up  in  four  sections,  using  car- 
riage bolts  at  end  of  slats  >£x5j>£  inches,  using  a  piece  1x6  in  centre, 
which  is  nailed  to  under  side  of  slats  to  keep  in  position.  Slats  are 
bevelled  by  machinery.    Cost  of  guard  complete,  about  $5.25. 

This  guard  has  been  in  use  by  the  Wabash  railroad  now  about  eight 
years,  and  has  proved  as  satisfactory  as  any  other  guard  we  have  used. 

C.  S.  Thompson,  bridge  engineer,  Denver  &  Rio  Grande  R.  R.  Co. : 

As  about  half  of  our  cattle-guards  are  also  water-ways,  no  form  of  a 
surface  cattle-guard  is  practical. 

I  think  that  the  most  satisfactory  guard  for  our  purposes  is  what  we 
-call  the  Dean  or  stringer  guard,  of  which  I  enclose  a  blue  print.  This 
can  be  made  any  height  that  may  be  necessary  to  carry  away  ditch  or 
surface  water.  The  next  best  thing  to  this  guard  is  our  old  style 
frame  guard,  and  the  only  thing  to  be  gained  by  any  change  is  reduced 
expense,  and  the  saving  is  not  large. 

Geo.  J.  Bishop,  superintendent  bridges  and  buildings,  Chicago,  Rock 
Island  &  Pacific  Ry. : 

The  pit  guard  is  the  best  for  turning  stock;  besides,  it  is  also  used 
as  a  water-way.  If  you  wish  to  increase  the  size  of  the  water-way,  you 
only  have  to  use  additional  caps. 

I  use  surface  cattle-guards  in  cuts  where  pit  guards  fill  in  and  cannot 
be  drained,  and  the  surface  guard  is  used  only  under  these  circum- 
stances because  it  is  cheaper  and  answers  the  same  purpose  as  the  pit 
guard. 

I  like  a  4-board  fence,  16  feet  long,  with  three  8-foot  posts  (cedar) 
each  side  of  the  cattle-guard,  whitewashed. 

With  surface  cattle-guards  it  is  necessary  to  have  an  "A"  fence  or  a 
wire,  to  keep  cattle  from  walking  over  the  guard  from  the  sides.  Bal- 
ance of  fence  on  the  road  crossing  wire,  except  the  16-foot  panel  on 
«ach  side. 

Iron  surface  guards  cost  from  $12.00  to  $18.00  without  the  ties  or 
fence,  or  labor  of  putting  them  in. 

The  cost  of  a  wooden  pit  cattle-guard  on  the  C,  R.  I.  &  P.  Ry.  is: 

New  material,  $19.77 

Labor,  8.26 

Total,  $28.08 
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With  two  panels  of  fence: 

Material,  $1.72 

Labor,  1.10 

Total,  $2.82 

Total  guard  and  fence,  $80.85 

By  using  second-hand  material,  of  which  I  have  a  large  surplus  and 
no  other  place  to  use  it,  the  guards  built  of  part  second-hand  material 
with  no  charge,  the  cost,  with  labor,  is  $17.08:  with  two  panels,  fence 
and  labor,  with  guard,  $19.85. 

James  Mclntyre,  Chicago  &  Erie  R.  R. : 

We  use  wooden  slats  bolted  together  in  sections  by  8-8-inch  rod. 
Two  sections  between  the  rails  and  one  section  outside  of  each  rail. 
These  slats  are  made  in  the  shops  and  shipped  when  needed  to  the 
track  superintendent. 

Cost  of  single  track  cattle-guards,  $  8.01 

Cost  of  double  track  cattle-guards,  10.09 

Section  men  put  them  in  place,  using  track  spikes  to  fasten  them  to 
the  tie,  by  hooking  the  spikes  over  the  edge  of  the  slat  and  then  into 
the  tie  2  1-2  inches.  We  have  used  a  number  of  various  kinds  of  cat- 
tle-guards, but  have  found  that  the  wooden  slats  give  the  most  practi- 
cal results. 

W.  O.  Eggleston,  M.  C,  Chicago  &  Erie  R.  R.: 

A  full  se t  of  guards  for  one  crossing  costs  $6.00  and  the  wing  fence 
about  $4.00;  locations  and  conditions  govern  the  cost  of  wing  fences 
considerably. 

A.  Shane,  C,  C,  C.  &  St.  L.  Ry.  Co.: 

We  have  adopted  a  wooden  surface  cattle-guard  and  have  now  in  use 
about  40  per  cent,  of  our  guards  of  this  kind.  I  send  you  under  sep- 
arate cover  the  prints  of  guard  and  wing  fences. 

When  we  consider  the  fact  that- less  stock  is  running  at  large,  and  of 
those  that  do  get  out,  this  guard  will  turn  a  large  per  cent. ;  the  great 
advantage  accruing  to  the  track  and  the  roadbed,  and  the  additional 
safety  given  to  rolling-stock,  especially  in  the  case  of  a  derailed  car, 
over  the  old  pit  guard  or  even  the  pit  guard  with  ties  on  them,  the 
surface  guard  is  much  preferable. 

Onward  Bates,  engineer  and  superintendent  bridges  and  buildings, 
Chicago,  Milwaukee  <&  St.  Paul  Ry.  Co.,  speaking  of  the  surface  guard 
in  use  on  his  road,  says: 

"  I  do  not  say  that  this  guard  will  turn  '  Texas  steers '  nor  any  other 
stock  that  are  determined  to  get  over  the  guard.  I  have  never  yet 
seen  a  cattle-guard  that  will  do  this." 

J.  S.  Berry,  superintendent  bridges  and  buildings,  St.  Louis  South- 
western Ry.  Co. : 

We  have  had  some  experience  also  with  various  makes  of  surface 
guards,  but  they  have  not  given  satisfaction.  In  some  locations  sur- 
face guards  have  turned  stock  and  we  have  had  no  complaints,  but  at 
others  they  have  proved  no  obstruction  whatever,  and  we  have  been 
obliged  to  move  and  replace  them  with  our  standard  pit  guards. 
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C.  W.  Vandergrift,  superintendent  bridges  and  buildings.  Chesa- 
peake &  Ohio  By.  Co. : 

On  my  division  we  have  adopted  the  wooden  slat  guard.  The  slats 
are  sawed  triangular  in  shape,  say  4x4  by  12  feet  long,  with  strips  .on 
bottom  put  on  with  lag  screws.  This  we  find  answers  the  purpose, 
but  not  perfect  by  any  means.  ...  We  first  tried  the  wooden  slat 
guard,  slats  8  feet  long,  but  find  the  12-foot  slats  much  better. 

B.  F.  Hefiin,  superintendent  bridges  and  buildings,  B.  &  O.  By. : 

The  point  to  be  considered  above  all  things,  in  my  opinion,  is  the 
stopping  of  cattle,  .  .  .  and  another  essential  point  is  of  being 
eternally  tampered  with  and  destroyed  by  the  repair  men. 

W.  B.  Yereance,  N.  T.,  C.  &.  H.  B.  B.  Co.: 

That  cattle-guard  best  serves  its  purpose  when  without  offering  or 
permitting  any  injury  to  stock  has  a  deterrent  appearance.  We  have 
experimented  considerably  in  this  line  and  think  we  now  have  a  guard 
that  is  at  least  one  of  the  best. 

The  "pit"  idea,  together  with  that  of  a  sharp  metallic  guard  as 
tending  to  cripple  or  injure,  or  hold  cattle  that  may  attempt  to  cross, 
has  long  since  been  abandoned  as  introducing  a  very  considerable  ele- 
ment of  danger  to  trains.  We  place  our  reliance  on  these  guards  (see 
cut)  for  their  effectiveness  in  being  well  whitewashed — the  guard  must 
stand  out  with  startling  clearness.  This  you  may  say  is  more  of  a 
moral  than  physical  guard. 

Respectfully  submitted, 

C.  C.  Mallard,  Chairman, 
C.  S.  Thompson, 

A.  Zimmerman, 
L.  H.  Whkaton, 
O.  W.  Osborne, 

B.  L.  Hkflin, 

Committee. 

DISCUSSION. 

Mr.  Heflin. — I  am  a  member  of  that  committee,  but  I  con- 
fess I  have  not  much  to  say  on  the  subject.  I  sent  the  chair- 
man of  the  committee  a  blue  print  of  the  guards  and  fences 
that  we  use,  and  told  him  that  I  did  not  consider  them  satis- 
factory because  they  would  not  stop  stock.  They  are  made  of 
triangular  strips  with  boards  nailed  across  them  ;  on  the  bottom 
those  boards  are  nailed  to  the  ties,  but  ordinarily  they  are  not 
a  success,  cows  will  walk  over  them  as  though  they  were  not 
there.  I  suggested  that  what  we  wanted  was  a  guard  that 
would  stop  stock,  and  further  one  that  could  be  removed 
without  being  torn  to  pieces  and  destroyed.  You  are  all  no 
doubt  situated  somewhat  like  myself.     Your  experience  is  that 
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trackmen  do  not  pay  much  attention  to  the  work  under  the 
charge  of  the  supervisor  of  bridges  and  buildings,  but  will  tear 
it  up  and  throw  it  aside,  and  break  it  if  possible,  and  say 
nothing  about  it.  Then  when  the  chief  engineer  or  the  divi- 
sion engineer  passes  over  the  road  and  sees  half  of  the  cattle- 
guard  on  the  side  of  the  road  and  half  in  the  creek,  he  will 
come  to  you  and  say,  "that  cattle-guard  of  yours  (naming 
place)  is  in  a  fearful  condition ;  it  seems  to  me  you  would  take 
better  care  of  it."  What  can  you  do?  You  can't  give  your 
entire  attention  to  one  cattle-guard,  and  if  the  trackmen  take 
it  and  scattter  it  around  you  can't  help  it.  Therefore,  I  think 
it  would  be  well  to  get  something  which  the  track  force  cannot 
destroy.  I  believe  the  triangular  strips  would  be  much  better 
for  turning  stock  if  they  could  be  whitewashed  all  the  time. 
A  white  spot  in  the  track  is  somewhat  of  a  preventive  of 
cattle  going  over  it.  I  have  tried  horizontal  bars  of  iron,  but 
they  have  not  proved  a  success  as  they  are  soon  broken 
down.  I  have  seen  a  cattle-guard  made  somewhat  like  the 
buckets  of  a  water-wheel,  but  the  cattle  would  slip  under  them, 
and  I  do  not  take  much  stock  in  them,  because  if  a  cow  is 
hurriedly  passing  over  one  of  them,  with  a  train  coming  rapidly 
behind,  she  would  get  her  feet  caught  and  there  would  likely  be 
a  wreck. 

Mr.  Strain. — On  the  middle  division  of  the  Wabash,  we 
have  three  sections,  one  in  the  centre  and  one  on  each  side. 
We  turn  them  over  to  the  track  department,  and  the  track 
department  takes  care  of  them.  When  it  is  necessary  to  renew 
or  repair  the  guard,  it  is  sent  to  the  bridge  department  for  the 
purpose  and  then  sent  back  to  the  care  of  the  track  depart- 
ment. 

Mr.  Andrews. — If  you  want  the  trackmen  to  work  with  you, 
you  have  got  to  work  with  them.  I  have  always  endeavored 
to  do  this  on  the  system  I  am  on,  and  I  have  no  trouble  about 
the  trackmen  or  track  supervisors  taking  out  my  work  without 
notifying  me  or  some  of  my  foremen. 

Mr.  'Killam. — I  will  have  to  say  a  word  on  behalf  of  our 
trackmen.  They  invariably  carry  out  the  instructions  given  by 
the   trackmastcr.     He    looks    after   all    matters   of   this   kind 
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which  do  not  come  under  the  bridgemaster's  inspection.  I 
believe  we  have  all  sorts  of  cattle-guards  under  the  sun,  and 
the  best  ones  we  have  are  in  the  districts  where  no  cattle  are 
allowed  to  run  at  large.  But  we  have  never  had  a  cattle-guard 
that  has  been  able  to  keep  the  sheep  from  running  over  them. 
Even  take  the  open  pits,  with  8  or  10  feet  openings,  and 
bevel  off  the  stringer,  and  the  sheep  would  in  many  cases 
walk  the  rail  and  get  over,  so  it  was  not  an  absolute  preven- 
tive. But  open  pit  cattle-guards  over  nearly  the  whole  line 
have  been  abandoned.  We  have  had  some  wrecks  caused  and 
damage  done  by  derailed  cars  coming  to  these  pits  and  drop- 
ping into  themx  so  in  many  cases  we  cover  them  with  stuff, 
4x2  inches,  and  bevelled  off  sharp  on  top  and  spiked  down, 
10  feet  long,  on  top  of  ties  and  between  the  rails  and  outside. 
Then  from  the  ends  of  these  there  is  a  fence  to  the  lines  of  the 
boundary  of  the  road.  That  is  all  painted  or  whitewashed, 
and  the  cattle-guard  is  painted  or  whitewashed  so  as  to  make  it 
noticeable.  But  as  1  said  before,  it  is  impossible  to  have  a 
cattle-guard  that  sheep  will  not  get  over.  With  cattle,  however, 
we  do  n't  have  much  trouble ;  sometimes  they  get  through  the 
fences,  and  get  killed.  There  is  no  kind  of  a  cattle-guard  that 
is  an  absolute  preventive  ;  that  has  been  our  experience. 

Mr.  Strain. — We  turn  the  cattle-guard  over  to  the  track 
department  for  the  reason  that  the  section  foreman  is  over  his 
territory  every  day,  while  the  bridge  department  will  not  have 
a  gang  over  certain  parts  of  the  district  possibly  once  in  two 
months.  While  the  two  departments  are  absolutely  separate, 
we  work  very  close  together,  and  it  is  a  kind  of  family  arrange- 
ment. If  we  need  any  assistance  from  them,  we  get  it ;  and  if 
they  need  any  from  us,  we  give  it  to  them. 

Mr.  Pickering. — My  experience  has  been  the  same  as  Mr. 
Strain's.  We  have  had  on  our  division  some  little  trouble  at 
certain  points,  and  the  roadmaster  came  to  me  about  two  years 
ago  and  asked  me  if  I  could  not  make  him  a  wooden  guard 
very  much  sharper.  He  found  those  we  had  in  use  were  so 
flat  that  the  cattle  would  walk  over  them  as  if  thev  were  not 
there  at  all.  We  tried  something  verjr  much  sharper,  with  a 
considerably  narrower  base,  and  found  them  much  more  sue- 


167 

cessful.  But  the  cattle  would  still  climb  over,  and  we  got 
some  of  the  metal  surface  guards,  such  as  are  on  exhibition 
across  the  street  here,  and  since  we  put  those  in  we  have  had 
no  trouble  whatever.  They  have  been  very  successful  so  far. 
In  regard  to  painting  the  guards  white,  that  brings  to  my  mind 
a  guard  I  saw  on  a  road  I  was  traveling  over  about  six  months 
ago ;  it  was  the  natural  white.  I  had  never  seen  such  a  guard 
before.  Possibly  some  of  you  gentlemen  have.  It  was  com- 
posed simply  of  gray  birch  poles  nailed  to  the  ties,  with  a 
little  piece  on  top,  and  I  was  told  by  some  of  the  authorities 
that  it  was  a  very  effective  guard. 

Mr.  Cummin. — On  our  road  the  cattle-guards  are  under  the 
control  of  the  track  department.  It  seems  to  me  there  is  one 
question  in  connection  with  guards  that  ought  to  be  looked 
into,  and  that  is  this :  very  often  on  a  wild,  stormy,  dark 
night,  a  brakeman  is  called  upon  to  drop  out  of  the  caboose 
and  start  back  with  a  red  light,  and  with  some  of  the  guards  I 
have  seen  I  would  not  much  care  to  be  that  brakeman  if  he 
should  happen  to  fall  on  one  of  them,  nor  do  J  think  he  would 
be  in  any  condition  to  flag  a  train  afterwards. 

Mr.  Killam. — We  had  a  case  of  that  sort  last  year. 

Mr.  Stannard. — We  paint  our  guards  black,  but  coming  here 
over  the  Lehigh  Valley  road,  we  noticed  a  good  many  guards 
painted  white.  It  struck  me  as  a  good  idea.  I  got  out  and 
examined  one,  and  I  shall  recommend  that  ours  be  painted 
white,  or  whitewashed,  hereafter. 

Mr.  Andrews. — We  use  the  triangular  slat  guard,  and  as 
long  as  we  keep  them  whitewashed  (which  is  done  by  the 
trackmen)  they  prove  very  efficient,  but  if  allowed  to  get  in  a 
condition  other  than  white,  the  cattle  go  over  them.  The  white- 
wash seems  to  be  a  guard  in  itself  against  cattle. 

Mr.  A.  S.  Markley. — We  have  just  started  to  paint  our 
guards  white,  using  Magnite  water  paint.  I  do  n't  know  how 
it  will  operate,  as  yet.  Our  cattle-guards  are  handled  entirely 
by  the  road  department  or  section  hands.  They  tear  out  the 
old  ones  and  put  in  new  ones.  We  make  them  up  in  the  shop, 
at  a  cost  of  $3.80  each,  and  we  have  nothing  to  do  with  them 
after  they  are  made. 
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VJ#  .  Storage  of  Kiel,  Oil,  axd  Other  Statiox  Strrrufs  at 

Wat  Stations. 

REPORT  OF  COMMITTEE. 

To  the  Officer*  and  Member*  of  the  Association  of  Railway  >nperui- 
Undent*  of  Bridge*  and  Building*. 

Gentlemen: — Your  committee  appointed  to  report  on  the  subject 
of  "Storage  of  Fuel,  Oil,  and  Other  Station  Supplied  at  Way  Stations," 
respectfully  present  the  following  report: 

The  committee  have  decided  to  confine  the  report  strictly  to  the 
subject  given  it.  and  not  include  the  handling  of  supplies  at  division 
headquarters.  To  do  so,  would  open  up  the  question  of  different 
methods  of  handling  coal,  wood,  oil,  etc.,  in  large  quantities  at  ends 
of  divisions,  and  this  subject  is  considered  important  enough  to  he 
reported  on  separately. 

We  feel  that  the  proper  storage  and  care  of  supplies  at  way  stations 
is  neglected  on  most  of  the  railways  of  the  United  States. 

Apparently  the  storage  of  such  supplies  is  considered  of  no  particu- 
lar importance,  and  any  old  makeshift  is  thought  to  be  good  enough. 
We  have  failed  to  hear  of  any  railway  that  has  gone  into  this  question 
systematically. 

As  the  storage  of  coal  and  oil  (especially  the  latter)  considerably  in- 
creases the  fire  hazard,  they  should  be  bandied  with  extreme  care. 
The  following  arrangement  for  office  supplies  is  recommended: 

Keep  office  records  and  stationery  on  shelves  and  pigeon-holes  in  a 
cupboard  built  for  that  purpose.  Keep  cupboard  locked  when  not  in 
use.    These  cupboards  can  be  made  at  the  shops. 

Files  for  tariff  sheets  should  also  be  provided. 

Coal  stored  at  way  stations,  unless  the  station  be  very  small,  should 
be  kept  in  a  small  house  holding  from  a  half  car  load  to  a  car  load  of 
coaL  Locate  the  house  about  100  feet  from  the  station,  on  account  of 
danger  from  fire,  and,  if  possible,  near  a  track,  so  the  coal  can  be 
unloaded  directly  from  the  car  through  a  trap-door  in  the  roof  of  the 
coal-house.  Partition  off  one  end  of  the  coat-house  for  an  oil-house, 
of  a  size  sufficient  to  suit  the  needs.  Build  a  counter  across  one  end, 
and  cover  it  with  zinc.  Build  a  shallow  box  under  the  counter,  and 
fill  It  with  sand,  so  the  oil  will  not  soak  into  the  floor.  Place  a  venti- 
lator in  the  roof  to  carry  away  all  gases,  and  line  the  inside  of  the 
house  with  tin  or  zinc,  to  guard  against  fire. 

A  shallow  cast-iron  pan  with  a  grating  over  the  top,  to  catch  the 
oil  while  the  lamps  are  being  filled,  should  be  placed  on  top  the  coun- 
ter.   This  catches  the  waste  oil. 

Where  the  size  of  the  station  warrants  it,  the  coal-  and  oil-house 
should  be  built  of  brick  and  provided  with  iron  doors  and  shutters. 
No  oil  or  coal  should  be  stored  in  the  freight-house,  as  it  is  a  constant 
source  of  danger  from  fire  and  often  damages  freight. 

Oily  rags,  waste,  etc.,  should  be  kept  in  a  galvanized-iron  pail  with 
a  cover,  to  guard  against  fire  from  spontaneous  combustion. 

Respectfully  submitted : 

Abthur  Montzheimkb, 

A.  Shane, 

G.  E.  Hanks, 

J.  E.  Johnson, 

W.  Z.  Taylor, 

E.  Bf.  Gilchrist, 

Committee. 
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DISCUSSION. 

Mr.  Shane. — I  do  not  believe  I  have  anything  further  to  say 
upon  the  subject.  We  all  recognize  the  necessity  of  taking  care 
of  fuel,  oil,  and  lamps  somewhere  else  than  at  the  stations. 
We  know  how  unsightly  they  make  the  place,  and  we  know  the 
danger  from  fire  and  other  causes,  and  we  also  know  how  hard 
it  is  to  get  an  allowance  to  make  special  arrangements  for  their 
care.  Your  committee  in  making  their  report  upon  the  subject 
were  limited  to  such  information  as  they  could  get  from  other 
sources  from  the  fact  that  very  few  roads  give  this  any  special 
attention.  I  believe  it  is  a  question  that  ought  to  be  agitated, 
and  we  ought  to  insist  upon  some  provision  being  made  for  it, 
for  the  simple  reason  that  an  unsightly  building  casts  reflection 
to  some  extent  upon  the  supervisor  of  bridges  and  buildings, 
for  not  having  a  more  tidy  and  clean  appearance ;  and  if  any 
fire  is  caused  thereby,  he  is  to  some  extent  censured  for  it. 

The  President. — The  remarks  of  Mr.  Shane  are  very  timely. 

Mr.  Cummin. — On  reading  over  the  report  I  notice  the  com- 
mittee recommend  a  shelf  covered  with  zinc  for  the  purpose  of 
filling  the  lamps,  and  then  have  a  box  filled  with  sand  to  catch 
any  drippings.  I  think  the  system  we  have  adopted  on  our 
road  is  a  little  better  than  that.  We  make  a  table  for  filling  oil 
lamps,  about  2  feet  6  inches  wide  and  4  feet  long,  and  let  the 
side-boards  on  the  table  project  up  two  inches  and  a  half ;  and 
that  table  is  lined  with  zinc,  folded  over  the  sides.  A  man  can 
set  his  lamp  on  the  table  and  fill  it  up  without  any  danger  of 
the  oil  getting  on  the  floor.  With  regard  to  the  storage  of  our 
oil,  at  all  the  small  local  stations  we  build  a  little  house  some- 
thing similar  to  a  dog  house,  with  a  gable  roof  on  it.  It  is 
large  enough  to  hold  a  barrel  of  oil.  The  house  is  cut  through 
the  centre  and  hinged  on  top  with  12-inch  strap  hinges.  You 
can  take  out  an  empty  barrel  and  put  in  a  full  one  without  any 
trouble,  and  the  agent  has  no  difficulty  in  filling  his  oil-can  from 
the  barrel. 

Mr.  Killam. — At  the  principal  stations  on  our  road  we  have 
brick  buildings  with    arched    roofs — fire-proof  buildings,   dis- 
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tinctly  apart  from  the  other  buildings,  in  which  the  oil  is  stored  ; 
bat  at  the  small  way-stations  it  has  been  the  custom  to  have  a 
small  enclosure  in  some  part  of  the  building,  either  in  the 
freight-house  or  between  the  freight-house  and  the  station,  set 
apart  for  lamps,  oil,  etc.,  but  on  going  over  the  road  some  time 
ago  I  looked  thoroughly  into  this  matter  and  made  a  very  strong 
recommendation  to  the  superintendent  to  have  these  rooms 
taken  out,  pointing  out  the  danger  to  the  buildings  by  having 
oil  stored  in  them.  We  have  quite  a  number  of  cars  that  are 
being  rebuilt,  and  I  recommended  taking  the  tops. of  these  cars 
off  and  cutting  them  in  two,  each  car  making  two  houses,  and 
painting  them  nicely  and  sending  them  out  on  the  road,  putting 
them  on  the  side  opposite  to  the  station,  or  back  of  it,  say  60 
or  75  feet  off,  to  keep  the  lamps  and  oil  in,  and  quite  a  large 
number  have  been  arranged  in  that  way.  It  is  a  considerable 
improvement  over  the  old  mode  of  storing  the  oil,  waste,  and 
such  things,  and  keeps  the  buildings  clean. 

Mr.  Cummin. — Our  lamps  are  filled  in  a  small  room  connected 
with  the  station,  but  the  oil  barrel  house  is  about  100  feet  from 
the  station  proper. 

Mr.  A.  S.  Markley. — At  all  our  interlocking  plants,  which 
require  from  12  to  25  lamps,  we  build  a  small  house  not  less 
than  100  feet  away,  where  the  lamps  are  filled  and  the  oil  stored. 
In  that  way  if  the  house  burns  down  there  is  but  little  property 
destroyed.  At  the  smaller  stations  we  do  not  pretend  to  make 
any  special  provision  in  this  direction,  but  use  lower  story  of 
tower  for  that  purpose. 

Mr.  Cummin. — With  regard  to  our  large  interlocking  plants, 
we  have  small  houses,  about  6x8  feet,  in  which  all  the  lamps 
are  kept,  entirely  away  from  the  signal  tower. 

Mr.  A.  S.  Markley. — Furthermore,  I  will  say  that  our  floors 
are  made  of  cinders.  We  make  the  houses  6x8  feet.  We  put 
down  old  stringers  edgeways  for  curbing,  then  fill  in  with  cin- 
ders, and  build  house  on  curbing. 

Mr.  Smith. — The  Chicago,  Milwaukee  &  St.  Paul  road  builds 
small  houses  at  its  shops  and  ship  to  any  point  on  the  system  a 
superintendent  may  order  one,  for  the  storage  of  coal  and  oil. 
There  are  three  classes,  designated  as  A,  B,  and  C,  each  di- 
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vided  into  two  rooms,  one  for  coal  and  the  other  for  oil.  The 
oil  room  being  of  different  size  in  each,  a  house  may  be  selected 
to  tit  the  storage  capacity  required  for  oil  and  switch  lamps  at 
any  given  station.  In  the  oil  room  is  a  rack  to  hold  one  barrel 
of  oil,  a  zinc-covered  shelf  to  clean  and  till  lamps  on,  and  racks 
to  hold  a  certain  number  of  switch  lamps. 
11 


162 


VII.  Railroad  Highway  Crossing  Gates. 

REPORT  OF  COMMITTEE. 

To  the  Officer*  and  Members  of  the  Association  of  Railway  Superinten- 
dents of  Bridges  and  Buildings  : 

Tour  Committee  appointed  to  report  on  the  subject "  Railroad  High- 
way Crossing  Gates,"  would  respectfully  present  the  following: 

Crossing  gates  as  used  at  the  present  time  are  divided  into  two 
classes,  Mechanical  and  Pneumatic,  the  old  style  of  mast  and  boom, 
used  many  years  ago,  having  paasea  away. 

The  mechanical  gate  is  operated  in  several  ways — the  flag  gate  by 
cranks,  the  lever  gate  by  lever,  and  the  hoisting  gate  by  crank  and 
gear.  There  seems  to  be  quite  a  difference  of  opinion  as  to  which  is  the 
best,  and  we  trust  that  the  discussion  of  this  subject  may  enlighten 
not  only  the  committee,  but  the  members  of  the  Association  as  well. 

One  of  the  most  serious  objections  brought  against  the  crank  gate  is 
its  liability  to  freeze  up,  especially  when  a  severe  cold  snap  follows  a 
rain-storm.  This  has  been  overcome,  in  a  great  measure,  on  one  road 
by  making  the  box  for  the  rods  to  run  through  without  a  bottom  piece 
— having  simply  a  top  and  sides,  and  carrying  the  rods  close  to  the  top. 
This  enables  the  water  to  pass  away  in  a  much  shorter  time  than 
would  be  possible  with  the  regular  box  or  pipe.  Your  committee  be- 
lieve that  this  objection  can  be  done  away  with  entirely  by  running 
the  rods  through  a  galvanized  iron  pipe,  with  a  gland  at  each  end,  in 
the  same  manner  that  is  in  use  for  signal  wire  that  runs  under  street 
crossings,  the  pipe  being  filled  with  oil. 

An  objection  to  arm  gates,  either  mechanical  or  pneumatic,  is  the 
habit  of  pedestrians  stooping  under  the  arms  and  crossing  the  street 
in  front  of  approaching  trains.  This  has  been  obviated  on  the  Long 
Island  railroad,  at  a  number  of  crossings  largely  used  by  children  go- 
ing to  and  from  school,  by  attaching  screens  under  the  arms.  These 
screens  fold  up  as  the  arm  is  raised,  and  are  thus  out  of  the  way.  A 
plan  showing  the  construction  of  these  screens  is  submitted  with  this 
report.  It  is  generally  admitted  that  this  style  of  gate  is  as  positive 
in  its  action  as  it  is  possible  to  make  one. 

Mechanical  gates,  or  those  operated  by  the  gateman  with  hand- 
cranks  or  hand-levers,  as  the  case  may  be,  having  positive  underground 
connections,  necessarily  will  be  more  positive  in  their  movements  than 
those  having  an  elastic  connection -or  tie  underground,  like  air.  The 
movements  of  the  arms  correspond  directly  to  the  movements  of  the 
crank  or  lever,  and  the  arms  may  be  started  or  stopped  anywhere 
quickly.  It  is  accordingly  agreed  by  the  majority  of  railroad  men 
having  experience  in  this  line  of  equipment,  that  gates  operated  by 
purely  mechanical  means,  or  without  the  use  of  air,  would  be  prefera- 
ble if  they  could  be  put  in  so  as  to  be  free  from  the  trouble  of  freezing, 
which  usually,  or  very  frequently  at  least,  happens  to  the  old  crank  gate. 

The  difficulty  with  the  latter  is  not  in  the  fact  that  it  is  purely  me- 
chanical, but  in  the  fact  that  some  of  its  mechanical  features  are  not 
as  they  should  be.  The  wires  of  the  first  crank  gates,  for  example, 
were  passed  through  1-2,  5-8,  and  3-4  inch  pipe,  and,  in  many  gates, 
these  small  sizes  of  pipe  are  still  used,  while  experience  has  shown 
that  nothing  less  than  1  1-4  inch  pipe  is  suitable  for  this  purpose. 
With  a  pipe  of  this  area  there  is  an  opportunity  for  the  circulation  of 
air,  and  consequently  the  keeping  of  the  temperature  inside  the  pipe 
nearer  to  that  of  the  ground  surrounding  it,  thus  avoiding  condensa- 
tion on  the  inner  surface.  With  a  large  pipe  to  allow  the  air  to  be  car- 
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ried  through  there  is  also  a  better  opportunity  for  drying  up  any 
moisture.  Of  course  the  size  of  the  pipe  will  be  of  no  assistance  if 
the  laying  of  it  is  done  carelessly.  The  pipe  should  be  leaded  at  the 
joints  and  screwed  up  well.  Care  should  also  be  taken  that  none  of 
the  lengths  of  pipe  are  split  anywhere  at  the  seam.  Splits  of  this  kind 
will  be  found  frequently  if  the  pipe  is  inspected. 

Trouble  in  winter  with  the  underground  connections  of  a  mechani- 
cal gate  can  be  from  only  one  of  two  causes,  surface  water,  or  water 
of  condensation  in  the  pipes.  The  first  difficulty  can  be  entirely 
avoided  by  doing  the  pipe  work  properly,  and  the  second  difficulty 
can  be  avoided  by  using,  as  stated,  a  pipe  of  sufficient  size  to  allow  air 
to  circulate  through  it. 

It  is  frequently  said  of  air  gates  that  they  cannot  freeze,  because 
there  is  nothing  in  the  pipes  to  freeze.  Is  it  true  that  there  is  nothing? 
Is  the  air,  which  is  a  substitute  for  the  wire  in  the  mechanical  gate, 
not  there?  Ice  in  these  pipes  would  choke  off  the  air,  and  prevent 
operation  of  the  gates  as  quickly  as  it  would  hold  a  wire.  There  does 
not  appear  to  be  any  reason  why  one  set  of  pipes  should  admit  surface 
water  sooner  than  another,  or  that  there  should  be  more  condensation 
in  one  than  in  another.  If  there  is  freezing  in  the  pipe  of  a  mechani- 
cal gate  it  cannot  be  because  the  pipe  happens  to  contain  a  wire.  One 
advantage  about  the  air  gate  is  that  unless  the  pipe  work  is  done  pro- 

J>erly  the  gate  will  not  work  at  all.  When  the  same  care  is  taken  in 
aying  the  pipes  of  mechanical  gates,  and  the  pipes  are  of  the  size  they 
should  be,  the  gates  should  give  no  trouble,  besides  having  the  advan- 
tage of  being  more  positive. 

The  air  or  pneumatic  gates  most  used  are  those  manufactured  by 
the  Pneumatic  Gate  Co.,  and  by  the  Bogue-Mills  Manufacturing  Co., 
both  of  Chicago.  The  gate-posts  of  the  former  contain  two  cylinders 
with  pistons;  those  of  the  latter  have  on  their  outside,  and  at  the  base 
of  the  post,  a  pair  of  large,  basin-shaped,  steel  chambers,  containing 
a  rubber  diaphragm. 

It  is  thought  by  some  that  air  having  been  practically  discarded  for 
the  lever  in  the  handling  of  switches  and  signals,  the  lever,  in  like 
manner,  would  be  the  most  suitable  appliance  for  the  handling  of 
crossing  gates,  if  proper  care  and  experience  were  employed  in  put- 
ting them  in.  Some  reputation  has  been  earned  in  this  line  of  work 
by  the  Standard  Railway  Gate  company  of  Saginaw.  The  crossing  gate 
to  which  this  company  attaches  considerable  importance  is  what  it 
calls  its  "  single  connection  gate."  For  each  pair  of  gates  there  is, 
underground,  only  one  line  of  pipe,  containing  one  strand  of  wire,  ter- 
minated at  one  end  with  a  weight  in  the  post  and  at  the  other  end  with 
a  weight  in  the  tower.  The  object  is  to  avoid  so  many  underground 
pipes  and  wires.  When  the  distance  from  the  tower  to  the  crossing  or 
crossings  is  considerable,  the  wires  may  be  transferred  to  regular  wire 
pulleys  nbove  ground  on  wooden  stakes.  The  "  double  connection  or 
return  wire  "  can  be  used,  however,  on  the  same  gate,  instead  of  the 
"single  connection,"  when  preferred.  The  same  company  also  manu- 
factures lever  gates  with  regular  pipe  and  bell-crank  connections. 
Gates  with  numerous  bell-cranks  must,  however,  necessarily  be  stiffer 
and  not  so  easy  to  handle  as  those  with  chains  and  pulleys. 

In  the  Standard  pneumatic  gate  a  mechanical  connection  is  used  be- 
tween the  posts  and  under  the  roadway,  making  the  arms  positive  in 
their  movements  against  strong  winds,  also  the  extra  amount  of  weight 
one  arm  might  have  over  the  other.  The  mechanical  connection  can 
be  placed  either  under  or  above  ground.  If  there  are  objections  to 
tearing  up  the  roadway,  the  connection  can  be  placed  overhead.  If 
overhead,  they  can  be  carried  on  standards  from  16  to  20  feet  above 
tracks,  as  the  case  may  require,  permitting  the  wires  to  be  carried 
above  trolley  wires,  or  other  wires  that  may  be  in  the  street.    In  using 
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the  gate  carrying  the  overhead  wires  the  expense  of  erecting  gates  at 
the  crossings  is  materially  lessened,  as  no  pipes  are  required  to  be 
boxed.  No  work  whatever  is  done  between  the  curbs  in  the  streets. 
No  wires  are  carried  over  the  railroad  tracks,  as  they  are  carried  from 
the  base  of  the  tower  under  the  railroad  tracks,  pipes  extending  only 
to  the  two  gate  posts  on  the  tower  side  of  the  street. 

The  diaphragm  used  at  the  base  of  the  potto  takes  the  place  of  the 
cylinders  in  the  posts  of  other  pneumatic  gates.  This  diaphragm,  in 
fact,  requires  no  attention  whatever;  is  easily  replaced  when  worn 
out;  is  made  of  the  very  best  of  rubber,  with  layers  of  linen  between 
the  layers  of  rubber.  While  there  is  no  particular  length  of  life  for 
these  rubber  diaphragms,  they  will  last,  or  should  last,  four  years.  All 
these  points  have  been  carefully  considered,  so  as  to  make  it  possible 
for  men  of  little  or  no  experience  in  machinery  to  keep  the  gates  in 
proper  running  order. 

On  the  Standard  pneumatic  gate  a  steel  rod,  extending  from  post  to 
post  under  the  roadways,  is  encased  in  1-inch  wrought  iron  pipe,  con- 
nected at  each  end  with  the  posts  by  connecting  boxes.  This  rod,  it 
is  claimed,  gives  a  positive  movement  to  the  arms.  They  must  oper- 
ate together,  or  nearly  so.  One  arm  cannot  come  down  into  position 
across  the  roadway,  leaving  the  other  partly  down.  This  certainly 
avoids  accidents  that  do  occur  where  one  arm  has  reached  its  down- 
ward position  while  the  other  has  remained  standing  at  say  some  40 
degrees — more  or  less— on  its  way  to  downward  position. 

The  hoisting  gate,  as  used  on  a  few  railroads,  is  very  simple  in  its 
working  and  absolutely  closes  travel  on  the  crossing.  The  weight  of 
the  gate  is  balanced  by  cast-iron  weights,  and  the  flagman  has  simply 
to  overcome  the  friction.  A  plan  of  these  gates  accompanies  this  re- 
port. 

The  approximate  cost  of  the  several  gates  mentioned  is  as  follows, 
set  up  complete : 

Four-post  crank  and  arm  gate,  $275.00 

u        lever  and  arm  gate,  866.00 

41        pneumatic  gate,  887.00 

Hoisting  gates,  600.00 

The  screens  mentioned  for  use  on  arm  gates  cost  about  twenty  (20) 
cents  per  lineal  foot. 

Respectfully  submitted, 

J.  H.  Cummin, 
J.  B.  Sheldon, 
Wm.  E.  Habwig, 
G.  W.  Smith, 
J.  E.  Feathsrstone, 
W.  M.  Noon, 

Committee. 

DISCUSSION. 

Mr.  Cummin. — I  have  here  a  plan  of  a  hoistiug  gate  men- 
tioned in  the  report,  and  also  a  screen  on  the  arm  gate.  As 
the  arm  goes  up  the  screen  naturally  folds  right  against  the 
arm;  we  have  a  number  of  crossings  near  school  houses  in 
Brooklyn,  where  hundreds  of  children  pass  four  times  a  day, 
and  we  have  had  considerable  trouble  in  preventing  those  chil- 
dren from  crawling  under   the  arms.      This  screen  prevents 
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that.  In  the  report  I  made  mention  of  the  fact  that  the  freez- 
ing of  the  ordinary  crank  and  arm  gate  might  be  prevented  by 
adopting  a  system  of  piping  such  as  is  used  for  signal  wires 
running  under  highway  crossings.  I  have  in  my  hand  the  fix- 
ture mentioned  in  the  report.  There  is  a  brass  connection  here 
with  a  hole  in  it  that  is  the  exact  size  of  the  signal  wire ;  there 
is  a  cap  in  the  top  of  it  which  is  taken  out  and  the  pipe  filled 
entirely  with  crude  oil,  forced  in  with  a  pump,  after  which  the 
cap  is  put  in.  We  have  had  this  in  use  for  five  months  and  we 
have  not  had  to  renew  the  oil  or  make  any  repairs.  Another 
good  feature  is  that  every  time  the  wire  works  it  lubricates  it- 
self, and  it  struck  me  that  the  same  system  might  be  adopted 
for  the  old-fashioned  crank  and  arm  gate.  The  rods  could  be 
run  through  in  the  same  manner,  and  it  appears  to  me  that  if 
the  pipe  is  kept  filled  with  oil  there  is  not  much  chance  of  any 
water  getting  in  and  freezing. 

Mr.  Stannard. — Is  that  patented? 

Mr.  Cummin. — Yes,  sir.  It  is  patented  by  the  Switch  & 
-Signal  company. 

The  President. — I  presume  that  simply  the  fixture  is  patented 
— not  the  scheme  of  filling  the  pipe  with  oil. 

Mr.  Cummin. — No,  sir,  simply  the  fixture. 

Mr.  Patterson. — I  am  very  much  in  favor  of  the  pneumatic 
gate.  I  think  it  causes  the  least  trouble,  and  needs  less  repairs 
than  any  I  have  ever  had  anything  to  do  with.  We  have  a 
set  at  Woodsville,  where  one  man  attends  to  two  crossings. 
They  have  been  in  three  winters  I  think,  and  not  a  dollar's 
worth  of  repairs  have  been  needed  on  them  thus  far,  except 
that  one  gate  was  run  into  and  broken,  which  of  course  neces- 
sitated repairs,  but  the  working  arrangements  have  been  perfect. 

Mr.  Snow. — The  usual  crossing  gate  on  the  Boston  &  Maine 
R.  R.  is  the  common  light  balanced  arm  operated  by  geared 
segments,  which  are  connected  to  cranks  by  chains  and  worked 
by  hand.  Four  gates  are  frequently  used  at  a  single  crossing, 
placed  on  the  curb  lines,  and  furnished  with  back  arms  to 
cross  the  sidewalk.  When  two  crossings  are  near  together 
the  crank  box  is  sometimes  place'd  between  them  and  chains 
led  to  the  several  gates,  so  that  one  man  may  tend  both  cross- 
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ings.  This  is  considered  objectionable,  however,  unless  in 
exceptionally  favorable  circumstances,  because  the  man  cannot 
properly  see  along  both  streets,  and  is  liable  to  lower  the  gate's 
so  as  to  endanger  teams  or  persons  on  bicycles. 

The  usual  cost  of  a  set  of  four  gates  at  a  single  crossing  is 
$400,  and  for  a  single  pair,  $300.  A  house  for  the  gate  man 
will  cost  about  $75. 

When  electric  lines,  using  an  overhead  trolley  wire,  cross  at 
grade,  it  is  sometimes  necessary  to  modify  the  gate  by  hinging 
a  section  at  the  outer  end  so  that  it  will  close  down  when  the 
gate  is  raised  allowing  it  to  pass  under  the  wire,  but  so  con- 
nected that  it  will  straighten  out  horizontally  when  the  gate  is 
lowered.  Several  devices  for  accomplishing  this  are  in  use, 
but  the  best  that  we  have  tried  is  an  unpatented  scheme  in 
which  a  circular  segment  is  attached  to  the  end  section  at  the 
joint  in  the  gate  with  a  short  piece  of  wire  cord  fastened  to  it, 
which  in  turn  is  connected  to  a  long  wire  hitched  to  the  top  of 
the  gear  box.  A  small  turn-buckle  is  inserted  in  the  wire  for 
adjustment.  The  point  of  attachment  of  the  wire  to  the  gear- 
box is  about  two  feet  above  the  gate  pivot  and  a  little  in  front, 
so  that  when  the  gate  is  raised  to  the  trolley  wire  the  end 
section  droops  enough  to  let  it  pass  under.  The  hinged  end 
section  should  be  made  as  short  as  possible. 

We  have  one  set  of  gates  operated  by  pneumatic  power.  It 
has  been  in  use  about  two  years,  has  cost  nothing  for  repairs 
and  gives  perfect  satisfaction.  The  occasion  for  adopting  it 
was  peculiar :  It  is  located  in  the  city  of  Worcester  at  a  cross- 
ing where  there  is  no  room  on  the  railroad  land  for  a  gate- 
man's  house.  The  city  allowed  us  a  space  of  10  inches  square 
on  the  curb  line  of  the  street,  and  we  set  up  an  iron  column 
with  a-  house  on  top  entered  through  the  floor  by  a  ladder 
built  on  the  post.  The  house  contains  a  hand  air  pump  and 
receiver  connected  by  f-inch  pipes  with  pistons  operating  the 
gates.     It  works  well  and  gives  no  trouble. 

Mr.  A.  S.  Markley. — We  have  adopted  the  double  wire 
gate.  We  first  put  in  the  pneumatic,  but  the  least  obstruction 
in  the  air  pipe  would  prevent  the  air  from  circulating,  and  the 
man  operating  the  gate  could  not  control  it,  because,  when  he 
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started  the  gate  down,  he  could  not  reverse  the  air  in  time  to 
stop  it,  if  necessary  to  keep  it  from  coming  in  contact  with  any 
one  passing  under.  We  then  adopted  the  single  wire  gate,  and 
we  had  practically  the  same  experience  with  that  make  of  gate. 
With  the  double  wire,  the  man  in  the  tower  has  complete  con- 
trol over  the  gate  at  all  times  and  in  both  directions. 

Mr.  Andrews. — We  are  using  the  old-time  flag  or  chain  gate 
and  also  the  air  gate  as  manufactured  by  the  Chicago  Pneu- 
matic Gate  company.  It  must  be  borne  in  mind  that  there  are 
two  kinds  of  pneumatic  gates  on  the  market  now,  the  Mills 
gate,  and  the  Chicago  Pneumatic  gate.  From  Mr.  Markley's 
statemeut,  I  suppose  he  had  reference  to  the  Mills  gate,  which 
is  operated  with  a  diaphragm.  We  have  had  a  number  of  the 
Chicago  gates  in  use  for  some  years.  At  Chester,  Pa.,  we 
have  a  tower  about  20  feet  from  the  street  which  operates 
the  gates  at  that  street,  and  also  the  gates  at  the  street  west 
of  it  one  square.  The  pipe  from  the  tower  to  the  gates  was 
put  iu  in  1888,  and  we  have  never  expended  a  dollar  for 
repairs  to  the  pipe  since.  Very  often  a  wagon  runs  into  them 
which,  of  course,  makes  the  repairs  exceedingly  expensive,  but 
for  natural  wear  the  expenses  for  repairs  are  comparatively 
light.  We  also  have  at  Chester  a  crossing  where  three  streets 
intersect  and  the  gate  man  operates  five  separate  gates  from  the 
one  box,  and  with  little  difficulty.  Long  gates,  and  gates  of 
such  size  and  length  as  the  ordinary  flag  and  chain  gate,  it 
would  be  almost  impossible  for  one  man  to  handle,  to  suit  the 
traffic  on  the  streets  which  in  this  locality  is  particularly  heavy 
at  times,  and  personally  I  must  say  that  I  prefer  the  Chicago 
pneumatic  gate  to  any  I  have  had  any  experience  with. 

Mr.  Cummin. — There  is  one  question  I  would  like  to  ask  in 
regard  to  the  pneumatic  gates.  Have  any  of  the  members  ever 
used  pneumatic  gates  with  long  arms?  We  are  very  often 
called  upon  to  use  a  gate  with  an  arm  40  feet  long  or  over,  and 
I  would  like  to  ask,  for  my  own  information,  whether  any 
members  have  used  a  pneumatic  gate  with  an  arm  that  long, 
and  if  it  worked  satisfactorily. 

Mr.  Andrews. — The  longest  gate  we  have  used  is  one  of 
those  I  have  just  mentioned,  at  Chester — about  35  feet  single 
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arm.  That  was  necessitated  by  the  city  not  giving  us  the 
room  to  place  another  post,  and  we  had  to  work  it  from  the  one 
side.  Where  this  has  to  be  done,  in  case  of  high  wind,  it  is 
very  hard  to  work  the  gate.  The  watchman  is  compelled  to 
use  extraordinary  care ;  otherwise  the  wind  will  most  certainly 
break  either  the  gate  or  some  part  of  the  machinery ;  but  under 
ordinary  conditions  they  work  very  satisfactorily. 

Mr.  A.  S.  Markley. — Mr.  Andrews  has  just  brought  out  one 
serious  objection  which  we  find  in  the  pneumatic  gates — the 
wind.  We  have  one  gate  with  arms  35  feet  long,  and  in  extra- 
ordinarily windy  weather  it  is  hard  for  the  watchman  to  handle 
them,  and  the  gates  are  sometimes  out  of  service  on  that 
account.  The  advantage  of  the  chain  and  lever  gate  is  that 
you  can  always  control  it  from  the  tower ;  while  with  an  air 
gate,  you  cannot  reverse  it  in  time,  after  the  gate  has  started 
down,  to  catch  it  before  it  gets  down.  You  can  stop  the  gate 
instantly  with  a  double  wire. 

Mr.  Andrews. — I  will  state  in  this  connection,  and  also  in 
connection  with  Mr.  Snow's  statement  about  trolley  wires, 
that  that  was  a  very  serious  thiug  before  it  was  overcome. 
Where  we  have  trolleys  crossing  us,  we  use  what  we  call  a 
jackknife  arrangement,  operated  very  much  like  Mr.  Snow 
describes,  except  we  do  not  use  the  arc  of  a  circle.  We  make 
it  of  white  pine,  and  the  length  varies  of  course,  according  to 
the  distance  we  have  to  reach,  running  from  8  to  12  feet.  It 
is  a  straight  piece  of  stuff,  and  at  the  end  where  it  is  con- 
nected with  the  gate  we  have  a  short  arm  about  15  or  1(> 
inches  long  connected  by  pivots.  From  the  end  of  that  arm 
down  to  a  point  about  3  feet  from  the  end  of  the  gate  we  run  a 
one-quarter  inch  pliable  wire  rope  through  a  screw  pulley. 
Then  on  the  back  of  the  post  at  the  curb-line  we  place  a  piece 
1x4  running  about  3  feet  above  the  top  of  the  post,  and 
connect  the  wire  through  an  eye  bolt  at  the  top  of  that  with 
a  small  swivel  through  which  to  regulate  it,  either  in  contrac- 
tion or  expansion.  The  wire  we  place  when  the  gate  is  down, 
to  bring  the  arm  out  on  the  same  plane  as  the  gate,  and  when 
the  gate  is  raised  the  sword  arm  drops  and  clears  the  trolley 
wire.     We    have   used    the  same  thing  on   long  gates,  where 
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there  was  no  trolley  wire,  and  have  shortened  up  the  gates 
very  materially,  and  have  had  considerable  satisfaction.  It  is 
a  very  simple  arrangement. 

Mr.  Cummin . — It  seems  to  me  that  one  of  the  principal 
features  about  a  gate  is  the  positive  action  of  its  working,  and 
I  think  you  will  find  a  more  positive  action  with  a  hoisting 
gate  than  in  any  other,  because  you  can  wind  that  gate  up  or 
down  as  fast  as  you  please,  and  can  stop  it  within  six  inches 
anywhere,  and  I  have  never  known  but  one  thing  to  go  through 
it.  We  have  had  those  gates  broken  several  times  in  Brook- 
lyn, but  this  was  done  by  a  steam  fire  engine  with  three  horses 
attached  to  it,  running  up  against  them  at  night  at  full  speed. 

Mr.  Markley. — As  I  understand  the  principle  of  a  gate,  it  is 
not  to  keep  teams  from  running  through  it,  but  is  simply 
designed  to  operate  as  an  obstruction  and  thus  showing  that 
there  is  danger  ahead,  It  is  not  incumbent  upon  a  railroad  to 
put  up  such  a  constructed  gate  that  nothing  can  break  it  down* 
Is  not  that  trolley  wire  attachment  an  expensive  one  ? 

Mr.  Cummin. — We  don't  have  anything  to  do  with  that* 
The  trolley  company  attends  to  that. 
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VIIT.-Care  of  Iron  Bridges  after  Erection,  Including  the 
Best  Method  of  Protecting  Them  from  Salt  Water 
Drippings  from  Refrigerator  Cars. 

REPORT  OF   COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

This  subject  has  been  much  discussed  by  technical  papers,  in  techni- 
cal societies  and  even  by  this  association.  Your  committee  therefore 
thinks  there  will  be  a  greater  incentive  to  discussion  andbetter  results, 
if  they  draw  up  their  report  from  their  own  experiences  and  opinions 
thereby  giving  all  those  who  are  especially  interested,  a  chance  to 
freely  criticise  the  same  without  being  handicapped  by  having  previ- 
ously committed  themselves  in  answering  a  circular  letter. 

In  the  first  place  the  successful  maintenance  of  a  bridge  will  depend 
upon  the  character  of  the  bridge  to  be  maintained, — a  bridge  which 
has  been  properly  designed  requiring  less  attention  than  one  which 
has  been  bungled.  By  "lrss  attention"  it  is  not  to  be  inferred  that 
neglect  is  meant.  If  the  bridge  was  first  class  in  the  first  place,  and 
by  "  first  class"  is  meant  one  which  has  been  designed  by  an  engineer 
thoroughly  familiar  with  this  class  of  work,  the  material  of  which  is 
of  the  best  quality  obtainable  and  an  assurance  of  that  quality  being 
evidenced  by  tests  anc'  inspection,  the  shop  work  on  which  has  been 
done  in  a  shop  thoroughly  equipped  to  do  good  work  and  a  competent 
inspector  being  present  to  see  that  this  work  is  done,  and  finally  one 
that  has  been  erected  without  abuse,  and  left  in  perfect  condition, 
without  a  loose  nut  or  rivet  and  which  after  having  been  thoroughly 
cleaned  of  all  dirt  and  loose  scale,  has  been  painted  with  at  least  three 
coats  of  the  best  paint  obtainable,  then  the  proper  care  of  this  bridge 
means  merely  to  keep  it  in  as  good  condition  as  it  was  the  day  it  was  put 
up. 

This  seems  simple  enough  on  its  face,  but  unfortunately  those  who 
have  charge  of  the  maintenance  of  the  bridge  are  so  relieved  after 
they  get  possession  of  a  first  class  structure,  that  they  turn  their 
attention  mainly  to  other  bridges  and  are  inclined  to  allow  the  new 
one  to  take  care  of  itself  without  any  special  attention  for  a  number 
of  years.  -  Even  the  inspector  whose  duty  it  is  to  go  from  bridge  to 
bridge  regularly  passes  over  this  new  structure  with  the  thought,  "it 
was  just  put  up  a  short  time  ago  and  there  can  be  nothing  the  matter 
with  it;"  in  fact  the  new  bridges  are  too  often  almost  neglected  on 
account  of  the  attention  which  must  be  given  to  those  which  are  bad. 

On  the  other  hand  many  of  us  when  we  take  up  our  positions  as 
engineers,  superintendents  or  supervisors  of  bridges  have  turned  over 
to  us  a  number  of  old  structures  which  were  never  properly  designed 
in  the  first  place,  the  material  in  which  is  of  an  uncertain  quality 
owing  to  lack  of  inspection,  and  the  shop  work  on  which  was  done  in 
a  bungling  and  abusive  manner  to  say  nothing  of  the  damage  done  by 
a  rough  gang  of  erectors.  These  are  the  b  rid  pes  which  call  for  a  dis- 
play of  ingenuity  of  those  who  take  care  of  them,  because  frequently 
In  addition  to  their  abominable  design  and  faulty  construction,  they 
are  carrying  much  heavier  loads  than  were  ever  expected  at  the  time 
of  their  construction.  Frequently,  in  cases  of  truss  bridges,  the  floor- 
beams  will  be  hung  to  the  bottom  chord  pins  by  means  of  "U"  han- 
gers, one  taking  hold  of  each  side  of  the  post.  All  lateral  rods  will 
be  adjustable  and  the  end  rods  as  likely  as  not  will  be  attached  to  the 
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masonry  instead  of  to  the  end  bolsters.  Bolsters  will  be  cast  iron 
without  any  expansion  rollers,  or  if  they  ever  had  expansion  rollers 
the  rollers  will  be  flattened  out  and  so  rusted  as  to  be  of  no  account. 
The  counter  rods  in  the  center  panel  which  should  have  been  adjusta- 
ble are  probably  without  adjustment  and  very  loose,  and  the  eyebars 
in  bottom  chords  and  main  ties  do  not  pull  together,  that  is,  there 
will  be  one  or  more  bars  in  each  panel  which  take  little  or  no  strain, 
there  will  be  very  weak  portals  and  weak  connections  throughout  the 
structure.  The  care  of  this  kind  of  bridge  means  something  more 
than  allowing  it  to  remain  in  the  condition  in  which  it  is  found.  The 
clogged  up  rollers  must  be  taken  out,  new  ones  of  a  diameter  not  less 
than  4  or  5  inches  inserted  after  proper  bedplates  have  been  made  for 
them  to  roll  upon.  End  bottom  lateral  rods  must  be  connected 
directly  to  the  bolsters  so  that  when  the  biidge  expands  these  rods 
will  expand  with  it.  The  nuts  on  the  "U"  hangers  must  have  par- 
ticular attention,  because  if  drawn  too  tight,  the  hangers  are  apt  to 
break,  as  it  is  possible  to  adjust  them  so  that  the  inside  hanger  will 
carry  the  entire  panel  load.  If  these  hangers  are  rusted  at  the  screw 
ends  they  must  be  replaced  by  new  ones,  because  rusty  threads  are 
apt  to  strip. 

The  portals  must  be  stiffened  up  so  as  to  prevent  the  bridge  from 
excessive  distortion  which  will  always  take  place  in  this  character  of 
structure  unless  the  portals  are  rigid.  The  eyebars  which  are  loose 
should  be  made  to  work  together,  not  merely  by  inserting  separators 
between  them  and  pushing  the  looso  bars  out  of  line,  thereby  giving  a 
side  pressure  against  the  tight  bar  and  increasing  the  strain  which 
already  exists  in  this  bar,  but  by  securely  clamping  to  the  tight  bar  an 
additional  bar  which  together  with  the  eyebar  will  make  a  sort  of 
"  T,"  capable  of  resisting  the  side  pressure  of  the  separators  without 
bending  the  tight  bar. 

In  addition  to  the  above  defects,  pin  holes  will  probably  be  elongated 
and  the  pins  themselves  cut  into  by  the  metal  bearing  against  them 
on  account  of  the  bearing  being  too  thin  and  the  pins  too  small. 
When  this  becomes  excessive  it  will  mean  new  pins  and  re-enforced 
bearings,  a  very  expensive  operation.  After  the  bridge  has  been  put 
in  as  good  condition  as  possible,  the  care  of  it,  as  in  a  first  class 
bridge,  will  mean  simply  to  keep  it  in  that  condition,  and  this  can  be 
done  unless  the  railroad:  company  increases  the  weights  of  engines  to 
such  an  extent  as  to  endanger  the  structure,  in  which  case  shoring 
must  be  resorted  to  until  a  new  bridge  is  built  or  the  old  bridge  re-en- 
forced to  carry  the  increased  weight  of  traffic. 

The  care  of  new  plate  girder  bridges  of  modern  design  involves  less 
actual  labor  than  any  other  class  of  bridge  work,  but  there  are  many 
plate  girders  which  are  of  defective  construction  carrying  trains  to-day. 
Their  webs  may  be  %  inch  thick,  rolled  in  short  lengths  and  spliced 
together  by  an  insufficient  number  of  rivets  and  not  sufficiently  stif- 
fened against  buckling.  Their  flanges  may  be  composed  of  light 
flange  angles  to  which  are  riveted  heavy  cover  plates,  and  the  trans- 
ferring of  the  strain  of  the  flange  angles  through  the  webs  is  done  by 
rivets  made  |  inch  in  diameter  and  spaced  at  such  a  distance  apart 
as  to  subject  them  to  the  danger  of  shearing  off.  The  care  of  such  a 
bridge  is  a  serious  question,  as  there  is  no  good  way  to  strengthen  it. 
It  should  be  treat)  ed  and  renewed  as  soon  as  possible. 

In  the  above  but  little  has  been  said  concerning  the  painting  of  a 
bridge.  The  kind  of  paint  to  be  used  is  a  matter  which  many  engi- 
neers are  not  fully  agreed  upon,  and  has  been  a  subject  of  discussion 
at  previous  meetings  of  this  society.  The  committee  therefore  con- 
sider that  they  are  not  called  upon  to  enter  into  this  question  further 
than  to  say  that  no  matter  what  kind  of  paint  is  used,  no  matter  what 
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is  paid  for  this  paint,  and  no  matter  how  well  the  paint  is  applied  to 
the  Burface,  if  that  Burface  has  not  been  thoroughly  cleaned  of  all 
rust,  scale,  dirt,  and  grease  before  the  paint  is  applied,  it  will  not 
give  satisfaction.  It  is  a  difficult  matter  to  get  painters,  whether  they 
are  regularly  employed  as  such  or  whether  used  occasionally  for 
bridge  work,  to  spend  much  time  in  cleaning  their  surfaces.  A  painter 
does  not  like  to  scrape  and  as  a  rule  he  will  shirk  this  duty  whenever 
he  can.  Perhaps  the  best  way  to  secure  proper  painting  of  bridge 
work  whether  it  be  done  by  the  railroad  company's  force  or  by  con- 
tract, is  to  draw  up  a  concise  specification  explaining  clearly  and  to 
the  point  exactly  what  will  be  required  in  the  way  of  cleaning  an  old 
structure  of  rust,  loose  paint,  etc.,  and  then  give  the  foreman  of  the 
painters  to  understand  that  no  paint  shall  be  applied  until  the  cleaned 
surface  of  the  bridge  has  been  examined  and  approved  by  an  inde- 
pendent inspector. 

The  question  of  best  method  of  protecting  bridges  from  injury  by 
salt  water  drippings  is  one  upon  which  little  can  be  said.  That  this 
dripping  is  very  injurious  to  metal  none  will  question  except  perhaps 
the  owners  of  refrigerator  cars. 

s  Some  little  interest  is  being  taken  in  this  subject  by  the  officials  in 

\  charge  of  track  and  bridges,  but  little  or  none  by  those  in  charge  of 

the  transportation  departments,  and  while  the  remedy  should  be 

*  applied  to  the  cars  instead  of  the  bridges,  there  will  undoubtedly  be 

opposition  to  this  method  by  the  car  owners  who  will  probably  be 
very  slow  to  provide  their  cars  with  the  necessary  protection  unless 
forced  to  do  so  by  the  railroad  companies1  united  action. 
One  refrigerator  car  will  produce  probably  200  gallons  of  brine 

''  every  24  hours,  which  is  distributed  over  the  roadbed  and  bridges  as 

the  car  passes  along  or  is  held  on  a  siding.  The  damage  is  greatest 
when  these  cars  are  not  in  motion  and  on  curves  where  slow  speed  is 
maintained.  In  order  to  protect  bridges  in  such  places,  it  would  be 
necessary  to  completely  cover  their  decks  with  a  water  proof  protec- 
tion with  gutters  to  carry  off  the  brine.  This  is  rendered  necessary 
because  the  vents  in  the  present  refrigerator  cars  vary  in  their  posi- 
tions, thereby  making  it  impossible  to  construct  a  simple  gutter  to 
catch  the  flow. 

It  has  been  suggested  that  attachments  be  made  to  all  cars  in  such 
a  manner  that  the  flow  of  brine  will  always  fall  in  the  center  between 
the  rails.  This  will  furnish  considerable  relief  and  in  places  where 
the  flow  is  excessive,  provision  could  be  easily  made  to  catch  this 
flow  and  conduct  it  away  from  metal  work.  The  attachment  to  the 
cars  would  probably  not  cost  more  than  $5.00  each,  and  would  be  a 
compromise  between  the  railroad  companies  on  the  one  side,  providing 
a  water-proof  decking  for  the  structures  mostly  damaged,  and  the 
owners  of  the  cars  on  the  other  side,  providing  reservoirs  to  hold  this 
dripping  until  discharged  at  regular  stations. 

Repeating  that  the  above  report  merely  contains  the  views  of  the 
members  of  this  committee  and  is  not  a  summary  of  the  views  of  the 
numerous  members  of  the  Association,  your  committee  will  close  their 
report  with  the  request  that  an  active  discussion  of  the  subject  of  the 
report  be  entered  into  by  the  members  attending  the  Eighth  Annual 
Convention. 

J.  E.  Grkineb, 
B.  W.    Guppy, 
Jambs  McIntybe, 
A.  J.  Kelley, 
L.  F.  Goo  DALE, 

Committee. 
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My  idea  of  the  care  of  iron  spans  after  erection  is  to  thoroughly  in- 
spect it  every  three  months,  at  least.  The  spans  should  be  painted 
with  a  good  mineral  paint  every  five  years.  The  rollers  under  the 
expansion  end  to  be  oiled  and  cleansed  once  a  year.  The  ties  ought  to 
be  spaced,  not  over  six  inches  apart,  with  a  guard  rail  as  near  the  rail 
as  practicable,  so  that,  in  case  of  derailment,  on  a  through  truss,  it 
would  prevent  the  car  striking  the  side  of  the  span.  The  rivets  should 
be  looked  after  frequently,  and  at  the  first  indication  of  working,  they 
should  be  removed  at  once.  It  is  easy  to  detect  a  loose  rivet,  or  joint, 
from  the  fact  that  in  each  defective  place  the  defect  is  indicated  by  a 
streak  of  rust  I  believe  that  it  is  good  policy  to  place  sheet  lead 
under  the  ends  of  posts.  The  spans  should  be  adjusted  twice  a  year,  in 
the  spring  and  fall. 

On  the  Middle  Division  of  the  Wabash  Railroad  we  have  found  a 
tendency  in  the  nuts  to  work  on  the  pins.  To  prevent  this,  where  the 
pins  are  long  enough,  we  put  on  jamb  nuts,  where  not  long  enough, 
we  burr  the  thread.  I  am  in  favor,  in  all  iron  spans,  that  the  end  pins 
be  extra  long,  so  that  if  it  is  at  any  time  necessary  to  raise  the  span 
we  can  raise  it  by  the  end  pins,  without  the  expense  of  putting  up 
false  work. 

T.  M.  Strain. 

DISCISSION. 

Mr.  Snow. — The  report,  I  think,  says  something  to  the  effect 
that  we  cannot  do  much  towards  strengthening  a  weak  plate 
girder;  my  experience  has  been  that  it  is  easier  to  fix  up  a  plate 
girder  than  a  truss.  One  of  the  troubles  with  old  style  of  plate 
girders  is  the  insufficient  lateral  bracing.  The  bracing  is  fre- 
quently a  single  system  of  non-intersecting  angles  attached  to 
the  top  flange,  and  I  have  known  instances  where  the  girders 
would  have  a  very  perceptible  side  motion  under  an  engine 
working  slowly  at  full  steam.  It  is  very  easy  to  remedy  this 
by  putting  in  a  proper  system  of  lateral  bracing.  The  practice 
of  attaching  top  bracing  to  the  flange  I  think  is  bad.  I  think 
it  should  always  be  placed  below  the  flange  angles,  for  the  rea- 
son that  when  attached  to  the  flange  the  ties  rest  on  the  bracing 
and  the  spring  of  the  ties  causes  a  motion  in  the  bracing  every 
time  a  wheel  goes  over,  and  this  tends  to  work  the  rivets  loose ; 
whereas,  if  the  bracing  is  attached  to  the  web  below  the  angles 
they  are  out  of  the  way  of  the  ties,  and  the  passage  of  the  trains 
does  not  affect  it. 

If  a  plate  girder  is  weak  in  the  flanges,  it  is  quite  easy  to  put 
on  additional  flange  plates.  I  know  of  one  instance  where  we 
put  two  plates  12x£  inches  on  the  bottom  flange  of  some  60-foot 
girders  and  made  a  very  good  bridge  out  of  it,  whereas  before 


176 

it  was  pretty  weak.  An  instance  of  a  plate  girder  bridge  giving 
out  in  a  peculiar  way  occurred  on  our  road  this  season.  We 
are  now  taking  the  bridge  out  and  replacing  it  with  a  new  one. 
It  was  built  a  long  time  ago — I  do  n't  know  how  long ;  there 
seems  to  be  no  record  of  the  date  of  its  construction  or  of  the 
builders.  It  was  built  after  the  old  English  fashion,  with  very 
wide  flange  plates,  about  18  inches  wide.  The  web  is  3-16  inches 
thick ;  the  spans  about  42  feet  on  an  average.  This  summer 
we  discovered  that  the  top  flange  augles  were  loose  in  various 
places  on  the  web.  There  seemed  to  be  insufficient  bearing  of 
the  rivets  on  this  thin  web,  and  although  the  rivets  were  per- 
fectly tight  the  flange  angles  moved  up  and  down  under  the  pas- 
sage of  the  trains,  in  some  cases  as  much  as  an  eighth  of  an 
inch,  and  in  other  cases  a  mere  movement  sufficient  to  crack  the 
paint.  These  places  occurred  at  all  points  of  the  girders,  but 
mostly  near  the  ends.  They  were  from  18  inches  to  4  feet  long. 
I  have  never  known  of  a  plate  girder  failing  from  this  cause  be- 
fore. The  bridge  is  very  light,  and  it  was  decided  to  renew  it, 
taking  it  down  and  putting  in  a  new  one,  but  if  it  had  been  suf- 
ficiently strong  in  other  parts  I  should  have  had  no  hesitation 
in  reinforcing  this  weakness  by  placing  plates  on  each  side  of 
the  angle  irons,  which  could  have  been  done  without  excessive 
cost  and  without  interrupting  traffic.  These  instances  to  my 
mind  show  that  we  can  do  a  great  deal  of  strengthening  to  a 
plate  girder  in  almost  any  way  in  which  it  is  weak.  A  truss 
bridge  is  another  proposition. 

The  matter  of  taking  care  of  the  bearings  of  a  bridge  on  the 
masonry  is  a  very  important  thing.  I  have  made  up  my  mind 
that  it  is  much  better  to  use  a  cast-iron  chair  of  some  consider- 
able height,  8  or  10  inches,  or  even  12  inches,  so  that  it  will 
get  the  main  girder  up  out  of  the  dirt  and  moisture.  It  also  in 
many  cases  allows  the  inspector  to  pass  under  the  girder  on  the 
stone-work  without  inconvenience.  Then  again,  if  there  are 
several  spans  resting  on  piers  these  chairs  are  a  measure  of 
economy.  They  save  considerable  masonry  and  do  not  cost 
much  in  themselves.  They  are  much  better  than  wrought  iron 
bearing-plates,  because  they  do  not  rust  as  much.  I  think  very 
many  bridge  designers  carry  the  sentiment  of  using  wrought  iron 
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or  steel  altogether  too  far.  It  is  quite  customary  to  say  in  speci- 
fications that  all  parts  of  the  bridge  shall  consist  of  such  and 
such  a  grade  of  steel,  and  in  order  to  carry  this  out  literally 
they  ignore  a  cast-iron  wall  plate,  which  is  in  my  opinion  very 
innch  better  than  a  thin  steel  one,  which  is  frequently  used. 

The  report  says  something  about  keeping  bridges  painted, 
and  also  in  regard  to  cleaning  the  bridge  before  painting  is 
done.  Our  road  is  just  now  fitting  up  apparatus  for  the  pur- 
pose of  cleaning  iron  bridge  work  by  sand  blast.  I  trust  next 
year  it  will  be  possible  to  tell  what  we  think  of  it.  I  am  sure, 
however,  it  is  a  very  effective  method  of  cleaning  iron,  but  its 
practicability  on  the  line  in  general  remains  to  be  proved. 

A  very  important  feature  in  the  care  of  iron  bridges  is  the 
replacing  of  loose  rivets.  I  think  it  should  always  be  the  prac- 
tice to  have  the  riveter  on  hand  when  the  ties  of  a  bridge  are 
renewed.  Our  custom  is  to  have  our  inspector  attend  to  this 
repair  work.  He  makes  one  of  the  crew  and  picks  up  his  as- 
sistants from  the  carpenter's  men,  and  with  a  little  patience  we 
find  it  is  very  feasible  and  not  difficult  to  get  an  adequate  crew 
on  each  division  in  this  way.  It  saves  maintaining  an  iron  crew 
especially  and  it  saves  taking  men  from  the  shops.  We  have 
found  that  the  shop  men  are  not  so  efficient  when  out  on  a  bridge 
as  the  carpenter  men  or  even  the  section  men.  By  taking  a  lit- 
tie  care  in  selecting  the  men  we  find  that  they  make  very  good 
iron  men. 

As  to  the  matter  of  protecting  bridges  from  the  action  of 
brine  from  beef  cars,  the  report  really  covers  the  ground,  but  it 
does  so  in  very  few  words,  with  hardly  amplification  enough,  1 
think.  I  believe  this  society,  or  some  other,  has  got  to  take 
this  matter  up  with  the  master  car  builders,  and  arrive  at  some 
method  better  than  the  present  practice  of  draining  the  cars  at 
any  and  every  point.  If  we  could  succeed  in  getting  these  cars 
built  with  a  tank  which  would  hold  the  brine  produced  until 
they  reached  an  inspection  point  or  the  end  of  a  division,  it 
would  be  a  wonderful  help  to  our  structures.  It  not  only  af- 
fects the  bridges,  but  it  is  death  to  the  signal  apparatus  also.  I 
have  known  signal  connecting  bars  to  be  rusted  out  in  a  single 

year,  simply  by  the  brine  from  the  refrigerator  cars.     If  they 
12 
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are  drained  in  the  centre,  it  is  better  than  having  them  drained 
at  all  points,  but  even  then  they  would  do  great  damage  to  the 
bridges  and  also  to  connecting-rods  for  signals,  etc. 

If  nothing  can  be  done  with  regard  to  having  the  cars  prop- 
erly equipped  and  it  devolves  on  the  bridge  men  to  roof  their 
bridges  to  protect  them,  I  believe  that  the  best  thing  is  a  wooden 
roof,  one  similar  to  that  shown  in  last  year's  report  as  the  stand- 
ard floor  for  wooden  deck  bridges  on  the  Boston  &  Maine  road. 
In  the  case  of  an  iron  bridge,  we  would  have  to  put  spiking 
pieces  on  top  of  the  stringers  and  raise  the  track  a  little,  giving 
the  roof  a  pitch  of  not  less  than  an  inch  to  the  foot.  The  cov- 
ering should  be  two  courses  of  matched  pine  boards.  It  is  an 
advantage  to  have  these  boards  grooved  near  the  edge — about  a 
quarter  of  an  inch  groove — so  as  to  catch  all  the  water  that 
tends  to  get  into  the  joint,  but  it  is  not  absolutely  necessary. 
These  boards  are  butted  at  the  ridge  and  covered  with  a  strip  of 
zinc  about  18  inches  wide.  Then  the  ties  are  saddled,  as  we 
call  it,  on  to  this  roof.  They  are  cut  out  to  the  slope  of  the 
roof,  leaving  them  about  3  to  3  1-2  inches  thick  at  the  centre. 
They  fit  the  slope  of  the  roof  on  both  sides,  leaving  a  level  top 
all  ready  for  the  rails  and  guards,  which  are  put  on  with  lag 
screws.  The  roof  boards  should  be  painted,  I  think,  and  sanded 
as  a  protection  against  fire.  That  is  the  best  roof  we  have  ever 
found  for  wooden  deck  bridges,  of  which  we  have  many,  and  I 
see  no  reason  why  it  is  not  the  best  for  iron  bridges,  to  protect 
them  from  salt  drippings. 

Mr.  Markley. — Putting  the  ties  on  in  that  manner  would 
certainly  weaken  them.  The  derailment  of  a  train  would  cer- 
tainly break  them. 

Mr.  Snow. — It  would  be  necessary  in  this  case,  of  course, 
to  have  a  ridge  stringer.  This  would  support  the  ties.  It 
need  not,  however,  be  anywhere  near  as  strong  as  the  regular 
stringer. 

Mr.  Markley. — I  have  not  noticed  any  destruction  in  our 
bridges  from  salt  water.  We  do  not  haul  enough  meat  for  it 
to  show,  but  on  one  of  the  belt  lines  around  Chicago,  we  find 
the  pipe  lines  of  interlocking  plants  are  being  destroyed  by  salt 
water,  and  alarmingly  so,  and   it  will  destroy   the  bridge  if 
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allowed  to  go  on.  Certainly  a  tank  can  be  made  to  catch  the 
water,  and  the  water  can  be  let  out  at  any  point  most  desirable. 
The  President:  I  will  call  attention  to  the  fact  that  Mr. 
Snow  says  it  will  be  desirable  for  some  one  to  bring  this  mat- 
ter of  collecting  the  brine  in  these  refrigerator  cars  before  the 
Master  Car  Builders.  Tne  report  suggests  that  attachments 
be  made  to  all  cars,  etc.  This  matter  was  brought  before  the 
Master  Car  Builders'  Association  last  summer.  A  year  ago  a 
committee  was  appointed  on  that  very  subject,  and  last  sum- 
mer at  the  Master  Car.  Builders'  Association  a  report  was  pre- 
sented by  a  committee  of  which  Mr.  Samuel  Higgins,  superin- 
tendent of  motive  power  of  the  Lehigh  Valley  railroad,  was 
chairman.  That  report  recommended  to  the  Master  Car  Build- 
ers two  systems ;  one,  a  reservoir  under  the  car  at  an  appro- 
priate place,  to  catch  the  brine  coming  to  it  in  pipes  or  gutters, 
the  brine  to  be  let  out  at  terminal  or  division  points ;  and  the 
other  was  a  cheaper  system,  namely,  to  bring  the  brine  from 
each  side  of  the  car,  with  pipes  going  to  the  center  underneath 
the  body  of  the  car,  and  there  simply  have  an  outlet,  a  piece  of 
hose  hanging  down  underneath  the  car  near  the  track  level  to 
scatter  the  brine  as  fast  as  collected,  along  the  center  of  the 
track.  The  Master  Car  Builders  took  action  in  regard  to  the 
matter,  and  they  are  this  year  taking  a  mail  ballot  on  the  sub- 
ject, so  that  next  year  they  will  probably  adopt  something  final 
in  the  matter.  Of  course,  as  has  been  stated  the  collection  of 
the  brine  in  tanks  and  reservoirs,  and  letting  it  out  at  places 
where  it  would  do  no  harm,  would  naturally  be  one  of  the  most 
efficient  methods  of  getting  rid  of  this  trouble ;  but  in  the 
report  of  the  Master  Car  Builders,  the  difficulty  which  we  all 
recognize  is  mentioned,  namely,  to  get  the  private  car  lines, 
who  control  these  cars,  to  see  the  importance  of  reducing  the 
cost  of  maintenance  of  railroads.  They  have  nothing  to  do 
with  that.  I  think,  therefore,  if  anything  comes  from  this 
official  report  of  the  Master  Car  Builders,  it  will  probably  be  a 
recommendation  to  adopt  the  much  cheaper  method  of  spilling 
the  brine  along  the  center  of  the  track.  We  are  interested  in 
the  protection  of  bridges.  The  committee,  having  the  Mas- 
ter Car  Builders'  report  in  mind  and  the  method  that  they  will 
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probably  recommend  for  adoption*  mention  that  a  trough  placed 
along  the  center  of  the  track  would  protect  the  bridge;  in 
other  words,  would  to  a  large  extent  solve  the  question  that 
oar  report  is  supposed  to  take  up,  namely,  the  protection  of 
bridges  from  brine. 

Mr.  Shane. — In  regard  to  the  care  of  iron  bridges,  I  would 
like  to  relate  the  history  of  a  bridge  that  came  directly  under 
my  charge.  From  1881  to  1884  I  was  in  the  employ  of  the 
Keystone  Bridge  Company,  and  during  that  time  I  erected  on 
the  C,  I.,  St.  L.  &  C.  road,  two  spans  of  iron,  and  that  com- 
pany stipulated  that  the  iron  should  be  thoroughly  cleaned  and 
have  one  coat  of  boiled  linseed  oil  in  the  shop,  and  before  erec- 
tion all  parts  not  accessible  after  erection  should  have  one  coat 
of  red  lead  and  oil  before  assembling,  and  the  entire  structure 
to  have  two  coats  of  red  lead  and  oil  after  completion.  The 
work  was  done  in  conformity  to  those  instructions,  and  in  '84 
I  accepted  a  position  on  that  line  of  road,  so  that  the  bridge 
came  under  my  immediate  observation.  In  the  fall  of  '97,  a 
pier  of  that  bridge  became  so  weakened  from  undermining,  and 
getting  out  of  line  had  so  wrenched  and  warped  the  span,  that 
it  became  necessary  to  take  it  down,  and  the  Edgemoor  Com- 
pany was  engaged  for  that  purpose.  They  contracted  to  take 
the  bridge  down,  alter  its  length,  and  make  some  additional 
improvements  on  it,  and  erect  it  at  another  point.  When  they 
got  the  iron  at  their  shops,  they  were  so  impressed  with  the 
condition  in  which  they  found  it  that  they  went  to  the  trouble 
to  write  us  and  get  data  in  regard  to  the  care  the  bridge  had 
received,  and  of  course  I  was  in  a  position  to  give  them  all  the 
facts  of  the  case,  which  I  did/  That  bridge  had  to  be  painted 
but  once  (and  then  but  one  coat)  from  the  time  it  was  put  up 
until  it  was  taken  down,  and  they  stated  in  a  letter  to  our 
general  manager  that  they  never  had  seen  a  bridge  so  remark- 
ably well  preserved.  It  was  put  up  in  '83  and  taken  down  in 
'97. 

Now  in  regard  to  protecting  the  iron  of  bridges  from  the 
drippings  of  refrigerator  cars,  I  have  never  made  any  attempt 
other  than  to  protect  the  stringers  and  the  tops  of  girders.  In 
order  to  do  this  I  have  bevel  blocks  fitted  tightly  between  the 
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rails,  and  thickly  painted,  so  as  to  make  a  close  water  tight 
joint  between  the  block  and  tie,  and  I  have  had  very  little 
difficulty  in  keeping  those  blocks  in  position.  It  protects  the 
top  of  the  stringer  or  girder  entirely  from  the  drippings  of  the 
car.  I  do  n't  know  what  will  come  of  this  thing  for  holding  or 
catching  the  drippings.  It  seems  to  me  it  will  be  necessary  to 
have  some  automatic  arrangement  for  dumping  it,  for  I  don't 
think  any  one  can  be  gotten  to  give  sufficient  attention  to  it  to 
dump  it  at  the  proper  time.  As  far  as  conducting  the  brine  to 
the  center  of  the  track  is  concerned,  I  believe  if  roads  continue 
using  metal  surface  guards,  they  will  find  it  very  damaging  to 
them.  It  shortens  the  life  of  the  guards  probably  fifty  per 
cent.  I  do  n't  know  how  you  are  going  to  protect  yourselves 
unless  you  can  find  some  metallic  paint  that  will  do  it. 

Mr.  Killam. — On  our  road  we  have  something  over  400 
bridges  with  spans  of  from  50  to  250  feet.  With  regard  to 
the  destruction  of  the  bridges  by  brine,  we  have  never  noticed 
any  difficulty.  I  think  the  large  amount  of  fish  traffic  that  goes 
over  our  road  is  mainly  fresh  fish  in  refrigerator  cars,  but  the 
great  difficulty  we  have  with  our  bridges  on  that  portion  of  our 
road  near  the  sea,  comes  from  rust  and  corrosion.  We  have 
adopted  two  kinds  of  paint — one  is  oxide  of  iron,  ground  by 
Leach  &  Neals.  of  Birmingham,  Eng.,  and  the  other  is  an  anti- 
corrosion  paint  made  in  London.  That  has  been  in  use  for 
thirty  years  in  the  Maritime  Provinces.  I  examined  a  bridge 
this  summer  that  was  painted  ten  years  ago,  and  the  paint  was 
in  such  good  condition  that  I  did  not  recommend  it  for  painting 
next  year.  I  did  not  find  a  fractured  place  in  the  paint.  It 
had  received  three  coats  of  this  anti-corrosion  paint.  But 
down  in  the  eastern  part  of  the  Maritime  Provinces,  in  Cape 
Breton,  we  have  a  great  number  of  bridges.  One  that  had  been 
painted  four  years  ago  I  found  was  blistering  in  places. 

Large  portions  of  the  superstructure  above  were  in  good  con- 
dition, but  down  near  the  bottom  where  the  sea  and  the  fog 
would  strike  it,  it  had  begun  to  blister,  and  the  paint  to  come 
off.  We  have  many  drummers  come  to  us  representing  differ- 
ent paints,  and  we  always  send  the  paints  down  there  to  be 
tested.     One  piece  of  iron  that  we  painted  with  this  anti-corro- 
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sion  paint,  and  which  I  examined  a  few  days  ago,  only  had 
two  or  three  little  blotches  on  it,  while  many  of  the  others  you 
could  scarcely  tell  that  they  had  ever  had  paint  on  at  all. 
Now  with  reference  to  these  bridges,  I  examined  a  tubular 
bridge  80  foot  span,  and  I  only  found  one  loose  rivet  in  two 
80  foot  span  girders,  and  that  was  in  the  second  plate  from  the 
end  where  the  great  strain  comes.  But  one  of  the  great  diffi- 
culties we  have  in  our  bridges,  taking  the  whole  road  over, 
they  have  beep  constructed  under  the  supervision  of  a  great 
many  different  engineers,  and  I  find  on  looking  over  the  ground 
that  where  you  have  a  great  many  different  engineers,  you  have 
as  many  different  opinions  as  are  to  be  found  amongst  us  here ; 
so  we  have  bridges  that  are  not  braced  horizontally  sufficiently, 
and  in  some  places  a  100  foot  span  is  not  braced  at  all. 

Last  year  I  had  to  protest  against  running  trains  across 
bridges  without  spans  being  horizontally  braced.  I  watched  a 
train  passing  over  a  bridge  76  feet  high,  with  six  spans,  100  feet 
each,  the  English  lattice  truss,  when  there  was  a  heavy  gale  of 
wind  blowing,  and  you  could  see  the  bridge  wabble  under  the 
train.  I  examined  that  bridge  and  found  about  150  loose 
rivets  in  it,  caused  in  a  great  measure  by  the  lateral  motion  of 
the  bridge  under  the  weight  of  passing  trains.  I  went  to  the 
bridge  book  (each  year's  examination  is  put  down  in  the  book 
of  the  particular  division)  and  I  found  that  the  inspector  the 
year  before  I  went  in  had  examined  and  found  the  bridge  O. 
K.  in  every  particular.  I  examined  another  bridge  of  six  spans 
of  100  feet  each,  and  found  the  same  motion  under  passing 
trains.  I  went  through  the  truss  myself  and  had  men  with  me 
testing  the  rivets,  and  I  found  367  loose  rivets  in  the  trusses 
of  that  bridge,  in  the  six  spans.  I  do  not  supervise  the  put- 
ting in  and  repairing  of  these,  but  I  reported  the  result  of  my 
examination,  and  we  have  a  man  who  served  his  time  in  bridge 
works  in  England,  and  who  came  over  to  this  country,  who  is 
employed  by  the  government  to  make  repairs  of  this  kind.  He 
has  my  list  and  goes  with  his  machinery  and  everything,  and 
makes  the  repairs,  and  in  every  case  where  we  have  had  bridges 
repaired  in  this  way,  when  the  trains  pass  over  them  you  will 
find  them  as  solid  and  substantial  as  the  ground  alongside  the 
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bridges.  The  great  thing  in  those  heavy  structures  is  to  keep 
the  bridge  entirely  stiff  from  oscillation  under  passing  trains. 
That  I  think  adds  a  great  deal  to  the  life  of  those  structures. 
We  have,  as  J  said  before,  a  large  number  of  these  bridges. 

I  went  to  one  bridge  with  a  50  foot  span  and  tested  it  with 
locomotives  weighing  190,000  lbs.  going  over,  and  it  settled 
only  two  tenths  of  an  inch.  I  went  to  another  one,  a  single  plate 
girder,  and  it  settled  six  tenths  inches  in  40  or  50  feet,  so  it  was 
absolutely  unfit  for  trains  to  pass  over.  I  tested  every  bridge 
in  the  1,000  miles  of  the  1,800  miles  of  road,  so  I  know  how  * 
much  each  span  will  settle  under  a  locomotive,  and  how  much 
with  an  additional  locomotive.  For  instance,  taking  a  200  foot 
span,  I  tested  it  with  one  engine  of  190,000  lbs.  and  two  cars 
attached ;  and  then  put  an  additional  engine  on ;  and  have  a 
complete  record.  That  is  one  thing  I  would  like  to  hear — the 
experience  of  the  bridge  inspectors  and  masters  here,  as  to  the 
deflection  of  bridges  in  testing  the  strength  of  them. 
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IX.  Turntable  Construction. 

REPORT  OF  COMMITTEE. 

7b  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Gentlemen:  Your  committee  on  "Turntable Construction"  respect- 
fully submit  the  following  report: 

Observing  the  custom  which  has  been  established  by  other  of  the 
Association's  committees  with  so  much  satisfaction,  we  have  sought 
the  cooperation  and  advice  of  all  our  members  in  preparing  tills  re- 
port. To  this  end  a  printed  circular  was  sent  to  each  member.  This 
circular  contained  a  list  of  questions  to  which  replies  were  solicited, 
and  members  were  asked  to  contribute  from  their  experience  such  in- 
formation as  will  make  this  report  valuable  to  ihe  Association. 

Tour  committee  understands  its  duties  to  be  to  compile  in  a  concise 
form  such  information,  recommendations,  and  oriticisms,  as  are  ob- 
tainable by  its  members;  and  to  submit  the  same  for  discussion  at  the 
annual  convention  of  the  Association.  Recognizing  that  the  builders 
of  turntables  possess  experience  of  value  to  the  Association,  a  circu- 
lar was  sent  to  each  of  the  principal  manufacturers  in  the  United 
States,  requesting  plans,  specifications,  and  descriptions  of  the  turn- 
tables built  by  them. 

The  information  collected  from  the  above  sources  is  incomplete,  and 
probably  is  insufficient  to  warrant  any  definite  conclusions  as  to  the 
best  form  of  turntable  for  all  cases;  but  it  contains  much  that  is  valu- 
able, and  we  trust  is  worthy  of  permanent  record  in  the  Proceedings 
of  the  Association.  Reports  from  members  have  been  condensed  as 
much  as  seemed  desirable,  and  valuable  remarks  have  been  included 
in  full.  When  the  wording  of  reports  is  copied  herein,  it  is  so  indi- 
cated by  quotation  marks. 

Summary  of  Reports  from  Members. 

L.  F.  Goodale,  Hannibal  &  St.  Joseph  R.  R.,  St.  Joseph,  Mo.: 

Has  16  wrought  iron  deck  turntables;  Lassig  Bridge  and  Iron  Works 
make;  diameter  of  pit,  66  feet  3  inches;  depth  of  pit  at  centre,  5  feet 
6  inches;  depth  of  pit  at  perimeter,  3  feet  2  1-2  inches;  diameter  of 
circular  balancing  track,  62  feet;  centre  foundation,  stone  on  piles; 
foundation  of  circular  track,  stone  or  concrete  masonry;  pit  walls, 
brick  in  cement;  curbing  on  pit  walls,  two  courses  of  4-inch  oak;  no 
paving  in  pits;  pits  drained  by  culvert  pipe;  no  pits  covered.  Centre 
of  steel  disks;  six  balance  wheels;  table  balanced  and  adjusted  at  cen- 
tre for  height  by  bolts;  no  adjustment  at  ends;  floor  of  ties  and  plank; 
circular  track  on  ties;  rails  approaching  table  rest  on  oak  curbing  on 
pit  wall. 

Turntables  painted  with  Prince's  mineral  paint;  no  more  trouble 
with  tables  rusting  than  with  other  iron  work 

Engines  are  allowed  to  blow  of  steam  while  standing  on  table. 

Very  little  trouble  with  snow  in  pits. 

Isolated  tables  are  kept  locked ;  at  terminal  points  they  are  not 
locked. 

Length  of  longest  engine,  centre  of  forward  truck  wheel  to  centre  of 
rear  tender  wheel,  48  feet  10 1-2  inches. 
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Weight  of  heaviest  engine,  including  tender,  in  running  order  with 
coal  and  water,  190,000  pounds.  Requires  a  table  66  feet  long  to  bal- 
ance these  engines. 

Distance  from  centre  of  table  to  end  of  turning  lever,  41  feet,  more 
or  less. 

It  requires  from  two  to  four  men  to  turn  the  heaviest  engine  on  a 
good  table. 

"  The  66-foot  deck  girder  tables  which  we  have  been  putting  in  for 
past  ten  years  are  proving  serviceable. 

uIn  building  brick  (or  other)  ring  walls,  plenty  of  weep  holes  for 
water  should  be  put  in." 

James  Stannard,  Wabash  R.  R.,  Moberly,  Mo.: 

Has  11  turntables,  three  of  them  iron  deck  tables,  Detroit  Bridge 
and  Iron  Works  make,  and  eight  wooden  truss,  through  tables,  made 
by  Wabash  R.  R. 

Diameter  of  pits,  for  iron  60  feet  2  inches,  for  wood  55  feet  2  inches; 
depth  of  pits  at  centre,  for  iron  5  feet  5  1-2  inches,  for  wood  3  feet  3 1-2 
inches:  depth  of  pits  at  perimeter,  for  iron  4  feet  2 1-2  inches,  for  wood 
3  feet  3  1-2  inches;  diameter  of  circular  balancing  track,  for  iron  56 
feet,  for  wood  14  feet;  foundation  for  centre,  for  iron,  stone,  for  wood, 
piling;  foundation  for  circular  track,  for  iron,  stone,  for  wood,  piling; 
pit  walls,  for  iron,  stone,  for  wood,  wood;  curbing  on  pit  walls,  for 
iron,  wood  7x14  inches  by  9  feet. 

Pits  for  iron  tables  paved  with  cinders  or  concrete;  pits  are  drained 
by  tile  or  sewer  pipe;  pits  are  not  covered;  not  much  trouble  with 
snow  in  pits. 

Iron  tables  have  steel  disk  centre-pin;  wood  tables  have  centre-pin 
and  wheels;  adjustments  at  centre  are  made  by  screws;  wood  tables 
are  adjusted  by  truss  rods;  iron  tables  have  four  balance  wheels  16 
inches  in  diameter;  wood  tables  have  16  wheels  12  inches  in  diameter; 
floor  of  1-  and  2-inch  plank;  wood  tables  have  hinge  hasp  and  switch 
lock;  for  iron  tables  rails  at  end  of  tables  and  on  pit  walls  are  sup- 
ported by  timber  secured  by  bolts  and  bedded  in  pit  masonry. 

Wheel  base  of  longest  engine  and  tender  is  48  feet  9  inches,  and 
weight  of  heaviest  engine  and  tender  178,000  pounds.  It  requires  a 
table  55  feet  long  to  balance  these  engines.  Distance  from  centre  of 
table  to  end  of  .turning  lever,  for  iron  39  feet,  for  wood  36  feet.  Heavi- 
est engines  are  turned  by  two  men. 

Very  little  trouble  about  tables  rusting;  they  are  painted  with  Pat- 
terson &  Sargent  paint  No.  520.  Engines  are  not  allowed  to  blow  off 
steam  while  standing  on  tables.  It  is  a  state  law  to  keep  wooden  tables 
locked  when  not  in  use.    No  tables  in  use  with  power  attached. 

"  Our  iron  tables  have  been  in  use  ten  years  and  show  very  little 
wear.  Our  wooden  tables  average  12  years  and  6  months  use.  The 
60-foot  turntables,  pit  and  wall  complete,  average  $2,312.00  at  time  put 
in;  the  55-foot  wood  tables  and  foundation  complete,  average  $692.00. 

"At  all  terminal  and  junction  points  we  use  the  iron  table,  but  at  all 
intermediate  points  would  recommend  the  use  of  the  wooden  table  on 
account  of  its  cheapness." 

Three  prints  showing  Wabash  R.  R.  standard  55-foot  wooden  turn- 
table are  included  in  exhibit  of  plans. 

A.  W.  Merrick,  C.  AN.  W.  Ry.,  Huron,  S.  D.: 

Has  13  C.  A  N.  W.  Ry.  standard  gallows-frame  turntables;  diameter 
of  pit,  50  feet;  depth  of  pit  at  centre,  4  feet  8  inches:  at  perimeter,  2 
feet  6  inches;  foundation  at  centre,  piling;  foundation  for  circular 
track,  ties;  pit  walls  of  stone  or  timber  with  timber  curbing;  no  pav- 
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ingin  pits;  pits  drained  by  tiling  or  plank  box;  no  pits  covered; 
slightly  troubled  with  snow  in  pits;  engines  are  not  allowed  to  blow 
off  steam  while  standing  on  tables;  tables  are  kept  locked  except  at 
division  points;  wheel  base  of  longest  engine  and  tender,  41  feet  10 
inches;  weight  of  heaviest  engine  and  tender,  156,740  pounds;  have  no 
tables  shorter  than  48  feet;  distance  from  centre  of  table  to  end  of 
turning  lever,  31  feet;  requires  two  men  to  turn  heaviest  engine. 

44 1  find  that  the  average  life  of  a  gallows-frame  table  in  South  Da- 
kota to  be  about  12  years;  the  rods,  holts,  castings,  etc.,  are  frequently 
used  a  second  time.  A  C.  &  N.  W.  standard  gallows-frame  table  can 
be  built  on  this  division  for  about  $050.00,  including  pile  foundation 
exclusive  of  pit." 

M.  Riney,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. : 

Has  three  turntables:  one  Detroit,  56  feet;  one  Lassig,  58  feet,  and 
one  Sellers,  60  feet;  diameter  of  pit  for  60-foot  table,  60  feet  6  inches; 
depth  of  pit  at  centre,  4  feet  5  1-2  inches;  at  perimeter,  1  foot  9  1-2 
inches;  diameter  of  circular  track,  56  feet;  foundation  at  centre,  pile 
and  stone;  foundation  for  circular  track,  stone;  pit  walls,  stone,  with 
oak  curbing;  rubble  paving  in  pit;  pit  drained  by  iron  sewer  pipe;  no 
pits  covered;  no  bad  trouble  with  snow;  tables  are  all  deck;  centre  of 
conical  rollers  for  60-foot  table,  pin  centres  for  others;  for  centre  ad- 
justment, 8  bolts  in  Sellers's  table,  6  bolts  in  other  tables;  4  balance 
wheels  22  inches  in  diameter  for  Sellers's  table,  4  of  18-inch  diameter 
for  other  tables;  no  end  adjustments;  floor  of  oak  ties  6x8  inches  by 
12  feet,  covered  with  2x  10-inch  pine;  latched  with  key  and  wedge 
which  couple  rails;  no  trouble  with  tables  rusting;  they  are  thor- 
oughly cleaned  and  painted  once  a  year  with  C.  &  N.  W.  standard 
bridge  paint;  engines  are  not  allowed  to  blow  off  steam  while  standing 
on  table;  wheel  base  of  longest  engine  and  tender,  47  feet  6  inches; 
weight  of  heaviest  engine  and  tender,  114  tons;  engines  turn  O.  K.  on 
tables  56  feet  and  longer;  oak  turning  levers  12  feet  long  are  used,  and 
two  men  turn  a  60-foot  table. 

44  Have  no  choice  in  make  of  modern  turntables.  Our  60-foot  iron 
table  from  Wm.  Sellers  &  Co.,  Philadelphia,  has  given  the  best  satis- 
faction." 

•Arthur  Montzheimer,  C.  &  N.  W.  Ry.,  Milwaukee,  Wis.: 

Has  10  turntables:  one  Sellers's  cast-iron  60-foot,  three  Lassig  plate 
girders,  one  of  60  feet  and  two  of  50  feet,  and  six  C.  &  N.  W.  Ry. 
standard  gallows-frame,  five  of  50  feet  and  one  of  48  feet;  depth  of  pit 
at  centre  from  top  of  rail,  for  60-foot  cast-iron  5  feet,  for  60-foot  girders 
5  feet  5  inches,  for  50-foot  girders  5  feet  7  inches,  and  for  gallows-frame 
3  feet  101-2  inches:  depth  of  pit  at  perimeter,  for  60-foot  cast-iron  1 
foot  7  inches,  for  60-foot  girders  4  feet,  for  50-foot  girders  3  feet  4 
inches,  and  for  gallows-frame  2  feet  5  inches;  diameter  of  circular 
track,  for  60-foot  tables  56  feet,  for  50-foot  girders  46  feet  6  inches,  for 
50-foot  gallowp-f ran j e  46  feet,  and  for  48-foot  gallows-frame  44  feet; 
kind  of  centre  foundations,  stone,  piles  and  stone,  and  piles  and  tim- 
ber; foundations  under  circular  track,  three  of  stone  and  seven  of  bal- 
lasted track;  pit  walls,  four  of  stone  and  six  of  wood;  curbing  on  pit 
walls,  for  60-foot  cast-iron  8x1 4-inch  oak  with  1  1-4x1 2-inch  cast-iron 
on  top,  for  girder  tables  two  circular  rails  bolted  together  and  anch- 
ored to  dimension  stone  coping,  for  other  tables  timber  coping;  pav- 
ing in  pits,  one  with  brick,  one  with  Btone,  others  not  paved;  seven 
pits  are  drained  by  sewers,  others  have  surface  drainage;  no  pits  cov- 
ered now;  had  two  pits  covered,  but  wings  supporting  the  covering 
dragged  badly,  making  tables  turn  hard,  and  practice  has  been  aban- 
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doned;  has  trouble  with  snow,  which  has  to  be  due  out  of  pits  fre- 
quently in  winter;  kind  of  centres,  one  of  conical  rollers  and  nine  turn 
on  pins;  metal  tables  are  deck  girders  adjusted  by  bolts  at  centres, 
gallows-frame  tables  adjusted  by  truss  rods;  balance  wheels  for  Sel- 
lers'8  table,  eight  of  20  inches  diameter;  for  Lassig's  tables,  two  have 
eight  wheels  of  18  inches  diameter  and  one  has  ten  wheels  of  18  inches 
diameter;  for  gallows-frame,  each  has  eight  wheels  24  inches  in  diam- 
eter; tables  are  covered  with  3-inch  plank. 

41  Kind  of  supports  for  rails  at  ends  of  tables  and  on  pit  walls: 

"  Sixty-foot  cast-iron  table — 1  l-4x  12-inch  cast-iron  coping  and  a  tie 
plate  under  rail  on  table. 

"  Sixty-foot  girder  table — Cast-iron  chairs  bolted  between  the  circu- 
lar rails  on  the  coping.    Nothing  but  ties  to  support  the  rails  on  table. 

"  Fifty-foot  girders — One  table  same  as  the  60-foot  girder  and  the 
other  one  has  oak  coping  and  ties  on  the  table  to  support  the  rails. 

"All  other  tables  have  nothing  to  support  the  rails  but  oak  coping 
and  ties  on  the  table. 

"  Eight  tables  have  a  hinged  latch  that  is  thrown  over  in  a  cast-iron 
jaw.  One  table  has  a  sliding  latch  operated  by  a  vertical  lever,  and 
one  table  has  no  latch  at  all.  This  is  our  new  cast-iron  table  at  Chicago 
avenue,  where  over  400  engines  are  turned  every  24  hours.  The  table 
has  been  in  use  a  year  without  latch  and  no  accidents  have  happened. 

"  Length  of  longest  engine  from  the  centre  of  rear  truck  wheel  to 
the  centre  of  front  truck  wheel  is  52  feet. 

"  Weight  of  heaviest  engine  in  running  order  is  250,500  pounds. 

"  Cannot  say  how  long  a  table  is  required  to  balance  these  engines, 
but  think  about  56  feet. 

"  Distance  from  centre  of  table  to  end  of  turning  lever: 

Two  tables  turned  by  gearing. 
60-foot  girder,  38  feet  8  inches. 

50-foot  girder,  34  feet. 

50-foot  gallows-frame,  34  feet. 

48-foot  gallows-frame,  32  feet. 

"Two  men  to  turn  the  heaviest  engine. 

"Yes,  all  our  girder  tables  rust  badly.  It  is  so  wet  uuderneath  the 
tables  that  they  cannot  be  kept  painted  properly. 

44  We  paint  all  our  tables  with  the  standard  No.  12  paint,  which  is  an 
iron  oxide  paint  made  by  the  C.  &  N.  W.  Ry.  Co. 

u  Engineers  are  not  allowed  to  blow  off  steam  while  on  turntables, 
but  they  work  the  injector,  which  makes  the  table  wet  and  causes 
rust. 

"All  tables  away  from  division  points  are  kept  locked  with  switch 
locks. 

"  No  tables  are  turned  by  power. 

"  In  July,  1897,  we  put  in  a  60-foot  Sellers  table.  Do  not  know  how 
this  is  going  to  last,  but  we  have  just  renewed  the  centre  post  under 
this  table.  It  was  probably  broken  by  an  engine  running  out  of  house 
and  striking  the  table.  More  engines  are  turned  on  this  table  than  on 
any  other  table  on  the  C.  &  N.  W.  Ry.,  the  traffic  amounting  to  about 
400  engines  every  24  hours.  The  table  we  took  up  at  this  point  was  a 
50-foot  Lassig  table  and  was  pretty  well  worn  out.  The  top  plates  on 
the  girder  were  worn  through  on  the  ends  and  the  boxes  were  badly 
worn.    It  was  in  there  ten  years. 

u  We  took  out  the  50-foot  Lassig  table,  built  new  wall  60  feet  in  di- 
ameter, built  new  wall  to  carry  circular  track,  raised  centre  pier  and 
put  new  cap-stone  on;  cut  off  rails  on  35  tracks  and  put  in  new  60-foot 
cast-iron  table  for  $2,510.00.     Also  paved  pit  with  brick.1' 
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W.  A.  McGonagle,  Duluth  &  Iron  Range  R.  R.,  Two  Harbors, 
Minn. : 

Has  two-deck  turntables  made  by  the  Lassig  Bridge  and  Iron  Works; 
diameter  of  pit,  60  feet  3  inches;  depth  base  of  rail  to  masonry  at  cen- 
tre, 4  feet  11  13-16  inches;  depth  to  top  of  circular  rail  at  perimeter, 
2  feet  11  9-16  inches;  diameter  of  circular  track,  56  feet;  centre  foun- 
dation of  granite  masonry;  foundation  of  circular  track,  timber  gril- 
lage on  piling;  pit  wails  of  granite  masonry  curbed  with  maple  timber; 
Eit  paved  with  concrete  and  drained  by  sewer  pipe  from  central  catch- 
asin;  no  pits  covered:  troubled  with  snow;  pin  centre  bearing; 
adjusted  at  centre  by  bolts;  no  adjustment  at  end 8 ;  balanced  by  eight 
wheels,  13  inches  in  diameter;  floor,  10x12  inches,  white  pine  ties 
placed  directly  on  girders;  latch,  wrought  iron,  plain-hinged;  rails 
supported  at  ends  of  table  and  on  pit  walls  by  steel  plates;  have  trouble 
with  tables  rusting;  use  Willi  am  sport  mineral  paint  on  them;  engines 
are  not  allowed  to  blow  off  steam  when  standing  on  tables;  do  not  lock 
tables;  no  tables  turned  by  power;  wheel  base  of  longest  engine  and 
tender,  52  feet  3  inches;  weight  of  heaviest  engine  and  tender,  123 
tons;  requires  60-foot  table  to  balance  engine;  distance  from  centre  of 
table  to  end  of  lever,  40  feet;  requires  four  men  to  turn  heaviest 
engine. 

44 1  am  very  well  satisfied  with  the  Lassig  deck  turntable.  For  heavy 
locomotives  I  expect  to  see  a  hydraulic  or  compressed  air  centre- bearing 
turntable  operated  by  a  gasoline  motor  or  by  electric  power.  The 
locking  device,  consisting  of  rollers,  presses  against  the  pit  walls  by 
an  adjustable  spring,  and  locking  into  curved-edge  recesses  in  the  pit 
walls  to  prevent  sudden  shocks  to  the  table.  1  also  expect  to  see  the  rails 
of  the  turntable  extend  over  the  curbing  and  connect  with  the  rails  to 
stalls  by  mitre  joints,  the  table  being  raised  sufficiently  during  the 
rotation  to  permit  this.  I  think  it  is  essential  to  prevent  the  pounding 
we  now  have  at  the  point  where  the  engine  leaves  the  table  and  strikes 
the  curbing,  which  in  my  opinion  can  be  obviated  by  extending  the 
rails  of  the  turntable  over  the  curbing  as  noted  above." 

J.  P.  Snow,  B.  «fc  M.  R.  R.,  Boston,  Mass.: 

"  The  maintenance  of  turntables  on  our  road  is  not  in  the  hands  cf 
the  chief  engineer.  We,  however,  have  a  good  deal  to  do  with  repair- 
ing them  and  locating  new  ones. 

14  All  new  ones  in  important  places  are  built  plate  girders,  at  present 
generally  of  the  Boston  Bridge  Works  pattern.  We  have  in  use  many 
cast  Sellers  tables  from  48  feet  to  60  feet,  a  few  each  of  the  Union  and 
Philadelphia  Bridge  Works  pattern,  and  many  wooden  ones  built  as 
shown  by  the  blue  prints,  ana  a  few  wooden  ones  of  other  patterns. 

41  Our  new  iron  tables  are  60  feet  end  to  end  of  girders,  diameter  of 
pit  60  feet  4^  inches,  depth  of  pit  5  feet  6  inches  at  centre  and  4  feet 
at  ends,  2  feet  9  inches  from  base  of  yard  rail  to  top  of  circular  rail, 
and  5  feet  from  same  to  top  of  centre  stone.  We  invariably  build 
stone  centre  and  stone  circular  wall  for  iron  tables,  using  piles  where 
necessary.  The  print  shows  stone  masonry  for  the  wooden  table,  but 
we  frequently  make  the  perimeter  of  these  of  timber  and  generally 
use  an  earth  Dank  most  of  the  way  around  if  the  office  of  the  table  is 
simply  to  turn  the  engine.  Where  iron  tables  serve  roundhouses  we 
bring  the  circular  wall  to  the  base  of  the  yard  rails  and  cut  it  to  receive 
them. 

44  We  have  no  serious  trouble  from  snow  or  drainage.  Our  tables 
seem  to  be  protected  from  drifting  snow,  and  that  which  falls  on  them 
is  easily  disposed  of.  Many  of  our  pits  are  so  low  that  the  tide  flows 
into  them  but  no  great  trouble  is  incurred.    It  is  almost  always  neces- 
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sary  to  drain  the  pits,  and  this  is  usually  done  by  a  pipe  leading  from 
the  centre  of  the  pit.  It  is,  however,  more  economical  and  lust  as  well 
to  make  an  open  ditch  from  the  centre  of  the  pit  to  near  the  circular 
wall  and  lead  a  pipe  from  the  end  of  this. 

"  There  is  no  need  of  paving  the  pits. 

"  The  superstructure  of  the  wooden  tables  costs  more  than  the  iron 
ones,  but  there  is  a  great  saving  in  the  pit  for  the  former.  First,  it  is 
not  so  deep,  and,  second,  there  need  be  but  very  little  masonry  at  the 
outer  circle.  The  wheel-stands  at  both  inner  and  outer  circles  are 
fixed  to  the  stonework  instead  of  being  attached  to  the  table,  and  no 
wheels  are  needed  on  outer  circle  except  where  the  locomotive  runs  on 
and  off  and  at  points  opposite  these  points. 

•*  Wooden  tables  fail  by  decay  of  timber  and  sometimes  by  crushing 
of  center  screw  when  the  temper  is  not  just  right.  Boston  Bridge 
Works  tables  fail  by  the  wearing  out  of  the  centre  bearings.  Cast-iron 
tables  by  breakage  of  centre  boxes,  arms,  and  end  beams.  Philadel- 
phia Bridge  Works  tables  by  disarrangement  of  centre  bearings  and 
weakness  of  end  beams,  and  the  Union  Bridge  Co.'s  table  does  not  fail 
at  all. 

44  End  wheels  should  be  chilled  and  have  the  edges  of  the  wheel 
treads  bevelled  or  rounded  with  a  radius  of  not  less  than  one  half  inch. 
Apparently  the  end  wheels  should  not  have  much  to  do  but  each  wheel 
of  the  engine  in  passing  on  to  the  table  seems  to  give  them  three  im- 
pulses; downward,  lengthwise  of  the  table,  and  sideways.  If  the 
treads  are  not  chilled  and  the  edges  well  protected  they  will  wear  hol- 
low and  break  away. 

14  Conical  rolls  similar  to  the  old  Sellers  pattern  are  usually  used  but 
I  believe  that  solid  disks  are  preferable.  Our  wooden  tables  carry  most 
of  the  weight  on  the  end  of  a  6-inch  screw.  These  give  but  little 
trouble  but  lam  convinced  that  the  area  is  too  small,  as  they  fail  if  the 
temper  is  not  just  right. 

44  We  very  seldom  use  a  latch.  The  best  that  I  have  seen  is  a  plank 
sliding  between  the  rails  and  when  the  tracks  are  fair  this  is  moved  so 
that  half  is  on  the  table  and  half  off.  It  cannot  be  put  in  position  for 
locking  the  table  unless  the  table  is  first  brought  to  rest  in  exactly  the 
right  position.  Any  latch  that  drops  into  position  before  the  table  is 
stopped  tends  to  destruction. 

44  We  have  no  tables  handled  by  power  but  shall  probably  before 
long  equip  one  with  electric  power. 

44  We  floor  our  iron  tables  with  8x8  inch  ties,  8  feet  and  14  feet  long, 
laid  about  two  feet  apart.  Every  third  tie  is  long  for  carrying  side- 
walks. Near  the  ends  of  the  table  the  ties  are  placed  nearer  together 
and  are  solid  at  the  end.  Our  wooden  tables  cost  about  $1,600  for 
superstructure,  and  iron  ones  with  ties  in  position  about  $1,400  at 
present." 

The  prints  showing  Boston  &  Maine  R.  R.  Standard  wooden  turn- 
table are  included  in  exhibit  of  plans. 

J.  B.  Sheldon,  N.  Y.,  N.  fl.  <ft  H.  R.  R.,  Woonsocket,  R.  I.: 

44  In  reply  to  our  circular  to  members  of  the  Association  for  informa- 
tion, will  say:  I  have  eight  turntables  under  my  care;  four  of  these 
are  50- foot  Sellers  cast-iron  tables,  the  dimensions  of  which  are  familiar 
to  most  of  us,  I  think.  One  60-foot  deck  steel  table  made  by  the  Boston 
Bridge  Works;  depth  at  centre  of  pit,  6  feet  6  inches;  depth  at  perime- 
ter, 2  feet  10  inches;  diameter  of  balancing  track,  56 feet.  One  50-foot 
wrought  iron  table  made  by  the  Keystone  Bridge  Co. ;  depth  at  centre 
of  pit,  5  feet  6  inches;  depth  at  perimeter,  4  feet  4  inches;  diameter  of 
balancing  track,  45  feet  4  inches.    One  50-foot  gallows-frame  wood 
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table  with  spider-frame  centre.  One  50-foot  batter-post  truss-wood 
table  with  centre  and  end  wheels  of  Sellers  standard  50-foot  table. 

"All  of  our  tables  have  stone  foundation  for  centre  and  circular 
track;  also  stone  pit  walls  with  stone  curbing  except  under  the  rail, 
where  we  have  wood  in  some  cases.  All  of  our  pits  are  floored  with 
cinders  and  drained  by  a  pipe  leading  to  a  lower  level.  None  of  our 
pits  are  covered. 

41  Our  largest  engines  are  46  feet  5  inches  from  centre  of  forward 
truck  wheel  to  centre  of  rear  tender  wheel  and  weigh  192,000  pounds  in 
running  order  with  coal  and  water.  This  engine  requires  a  50-foot 
table  to  balance  it  and  can  be  turned  easily  by  two  men  with  a  turning 
lever  31  feet  from  centre  of  table  to  end  of  lever  on  the  50-foot  tables 
and  86  feet  on  the  60-foot  tables. 

41  We  have  one  table  with  spider-frame  centre,  all  others  have  coni- 
cal rollers.  The  height  of  centre  is  adjusted  by  shims  except  in  one 
table  which  has  screws  for  that  purpose.  We  have  no  method  of  ad- 
justment at  ends.  All  of  our  tables  have  four  balance  wheels  and 
floor  of  wood;  we  use  a  double  "T"  latch  sliding  between  the  rails. 
We  have  two  tables  where  the  rails  rest  on  the  stone  curbing  of  pit 
walls,  all  others  supported  on  wood. 

41  We  are  more  or  less  troubled  by  snow  in  pits.  Have  one  table 
which  is  kept  locked  when  not  in  use.-  We  have  no  tables  turned  by 
power. 

44 1  send  you  a  sketch  of  turntable  centre  made  by  Keystone  Bridge 
Co.,  the  rolls  of  which  have  been  in  use  for  twenty-two  years.  The 
service  at  this  place  is  moderate,  about  15  to  20  locomotives  of  the 
lighter  class  in  twenty-four  hours  being  turned.  This  for  22  years. 
The  rolls  are  now  in  excellent  condition. 

44 1  also  send  you  a  blue  print  of  a  wooden  table  of  our  own  design. 
This  was  put  in  as  a  temporary  table  at  a  place  where  we  had  been 
using  a  50-foot  Sellers  cast-iron  table  which  had  failed,  the  arms  con- 
tinually breaking.  The  service  at  this  place  is  about  70  engines  in 
twenty-four  hours,  several  of  them  weighing  95  tons. 

44  My  experience  has  been  (I  think  there  may  be  others)  that  we 
do  not  keep  up  with  the  increase  of  weight  of  locomotives  in  the  use 
of  larger  and  stronger  turntables,  in  many  cases  the  weight  of  engines 
being  twice  that  for  which  the  table  was  designed.  I  think  the  rolls 
of  centres,  where  this  style  is  used,  should  be  of  longer  length  and 
larger  diameter  than  is  in  general  use." 

Prints  of  Keystone  centre  for  iron  tables  and  of  N.  Y.,  N.  H.  <&  H. 
R.  K.  50-foot  wooden  table  are  included  in  exhibit  of  plans. 

Martin  Duvall,  Texas  Midland  R.  R.,  Terrell,  Texas: 

Han  three  standard  deck  tables  made  by  the  Wrought  Iron  Bridge 
Co.  of  Canton,  O. ;  diameter  of  pit,  64  feet  6  inches;  depth  of  pit  at 
centre,  5  feet;  at  perimeter,  2  feet  10  inches  from  top  of  track  to  sur- 
face; diameter  of  circular  track,  60  feet;  centre  foundation,  brick  laid 
in  cement,  finished  with  solid  stone  cap  18  inches  thick,  3  feet  in  diam- 
eter, and  two  steel  plates  3-8  of  an  inch  thick;  foundation  under 
circular  track,  4  feet  ties  on  cinders;  pit  walls,  brick  curbed  with  tim- 
ber 6  inches  thick;  pit  not  paved,  about  2  feet  of  gravel  only;  drained 
by  sewer  pipe;  pits  not  covered ;  no  trouble  with  snow;  latch  of  cross- 
bar with  "T"  ends  which  fit  against  the  curb  of  each  rail  where  fixed 
track  and  table  meet;  tables  are  new  and  not  yet  troubled  by  rusting; 
engines  not  allowed  to  blow  off  steam  while  standing  on  table;  tables 
are  not  locked;  wheel  base  of  longest  engine  and  tender,  50  feet  1 
inch;  weight  of  heaviest  engine  and  tender,  220,000  lbs.;  it  requires  a 
table  59  feet  4  inches  long  to  balance  these  engines;  distance  from  cen- 
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tre  of  table  to  end  of  turning  lever,  42  feet;  one  man  can  turn  the 
heaviest  engines  but  two  men  are  generally  used. 

"  The  tables  in  use  by  us  appear  sufficiently  heavy  and  strong  to 
insure  durability.  If  they  are  kept  in  good  order  I  see  no  reason  to 
fear  short  life. 

"  The  greatest  thing  to  be  considered  in  turntable  construction,  or 
rather  erection,  is  a  good  foundation.  If  a  good  table,  as  built  by  the 
leading  manufacturers,  is  selected  and  a  foundation  is  put  in  that  will 
remain  absolutely  solid,  level  and  true,  long  life  for  table  and  ease  in 
operation  is  assured,  provided,  always,  that  your  circular  track  is  kept 
true  and  level  and  all  parts  of  your  table  about  the  centre  are  kept  in 
good  working  order.  In  connection  with  all  of  this,  drainage  of  pits  is 
of  first  importance,  as  dampness  tends  to  rust  all  bearings  and  soften 
foundations.  Both  of  these,  however,  are  governed  to  such  an  extent 
by  local  conditions  that  suggestions  are  almost  worthless.  The  ten- 
dency for  all  roads  to  grow  and  all  motive  power  and  rolling  stock  to 
be  made  heavier,  and  a  tendency  more  positive  for  every  table  to  be 
worsted  by  each  day's  use  makes  me  favor  a  good  substantial  table  for 
any  road;  in  almost  every  case  the  difference  in  cost  will  be  repaid  by 
long  life  and  cheap  maintenance  and  operation." 

J.  H.  Markley,  T.,  P.  &  W.  Ry.,  Peoria,  111.: 

Has  one  deck  table  built  by  the  Detroit  Bridge  and  Iron  Works; 
diameter  of  pit,  60  feet  6  inches;  depth  of  pit  at  centre,  5  feet  4  inches, 
at  perimeter,  3  feet  8V£  inches;  diameter  of  circular  track,  58  feet  1 
inph;  centre  foundation,  masonry  on  piling;  foundation  of  circular 
track,  stone  and  cinders;  pit  walls  of  stone  curbed  with  2-ply  3-inch 
oak  plank;  no  paving  in  pit;  pit  drained  with  tile;  pit  is  not  covered; 
no  trouble  with  snow;  centre  of  conical  rollers;  adjusted  at  centre 
with  iron  shims,  no  end  adjustments;  four  balance  wheels  30  inches  in 
diameter;  floor  of  oak  ties  decked  with  2-inch  pine;  painted  with  oxide 
of  iron,  no  trouble  from  rusting;  table  is  not  locked;  wheel-base  of 
longest  engine  and  tender,  51  feet;  weight  of  heaviest  engine  and  ten- 
der, 240,000  pounds ;  can  balance  engines  in  50  feet;  distance  from  centre 
of  table  to  end  of  lever,  35  feet;  requires  one  to  three  men  to  turn 
heaviest  engine. 

"Table  cost,  delivered,  $1,285.78;  cost  in  place  ready  for  use, 
$2,820.80.  The  table  stands  in  front  of  a  four-stall  roundhouse.  The 
pit  walls  under  all  lead  tracks  are  made  of  heavy  wall  stone.  The  bal- 
ance of  the  wall  is  made  of  dry  rubble  masonry;  as  it  is  nothing  more 
than  a  retaining  wall  it  answers  all  purposes.  I  used  two-ply  3-inch 
oak  plank  for  curbing  (or  wall  plates),  and  broke  joints;  the  first  I 
ever  used,  and  like  it  much  better  than  solid  timber." 

A.  S.  Markley,  G.  &  £.  I.  R.  R.,  Danville,  111.: 

Has  eight  iron  and  two  wooden  turntables;  centre  foundations, 
stone,  concrete,  and  piles;  foundation  for  circular  track,  stone  and 
gravel;  pit  walls,  stone  and  concrete  coped  with  oak  5x14  inches 
double;  pits  paved  with  gravel  and  cinders,  and  drained  with  sewer 
pipe;  no  pits  covered,  little  trouble  with  snow;  lots  of  trouble  with 
rusting,  use  red  lead  and  oil  paint;  tables  are  locked  at  remote  points 
where  there  are  no  regular  men  to  attend  them ;  no  tables  turned  by 
power;  longest  wheel  base,  53  feet 7  inches;  heaviest  engine  and  ten- 
der, 172,000  pounds;  requires  05  feet  to  balance  engines;  requires  four 
men  to  turn  heaviest  engines. 

44  This  company  has  seven  turntables  built  of  wrought  iron  riveted 
together,  built  by  a  well-known  bridge  company,  56  and  60  feet  long. 
We  experience  some  trouble  in  getting  riveted  or  wrought  iron  tables 
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with  end  trucks  out  of  wind.  Not  one  of  the  tableB  above  referred  to 
but  whose  trucks  are  from  3-4  to  1  1-4  inches  in  length  of  truck  frame 
in  wind.  The  remedy  for  this  cannot  be  applied  to  the  adjustment  of 
the  truck  frame  to  put  them  out  of  wind  or  proper  height  for  track 
which  turntable  connects  with.  To  be  proper,  the  table  must  be  riv- 
eted together  out  of  wind,  for  no  remedy  can  be  applied  thereafter 
unless  it  is  done  in  the  ties. 

44  The  most  important  feature  of  a  turntable  is  the  ease  with  which 
it  can  be  turned  by  manual  power.  One  or  two  men  additional  during 
the  life  of  a  table  to  turn  it  makes  quite  a  difference  on  wrong  side  of 
the  journal  than  if  one  or  two  men  lens  are  necessary,  especially  when 
there  is  a  great  deal  of  turning  to  be  done  at  a  busy  terminal. 

44 1  have  always  favored  cast-iron  turntables  for  various  reasons;  in 
the  first  place,  durability;  second,  very  little  deflection,  and  all  points 
can  be  adjusted;  third,  rust  not  so  destructive. 

44  In  1870,  cast-iron  table  50  feet  long  put  in  at  Terre  Haute,  Ind., 
Green  leaf  patent.  In  1892,  this  table  was  replaced  by  wrought  iron 
one.  When  this  table  was  taken  out,  after  22  years  of  service,  so  far 
as  deterioration  was  concerned,  by  rust  there  was  none  perceptible  and 
no  great  effort  made  to  keep  it  painted.  In  1880,  a  wrought  iron  50- 
foot  table  was  put  in  at  Danville,  111.  Taken  out  in  1887  and  replaced 
with  a  60-foot  table.  This  table,  which  had  only  been  in  service  six 
years,  was  almost  entirely  eaten  up  with  rust  around  the  cord  flanges 
and  centre  box,  so  much  so  that  fully  half  of  the  metal  that  was  con- 
tained in  these  members  had  disappeared  in  scales  caused  by  rust. 
More  effort  to  keep  this  table  painted  than  the  one  above  referred  to. 

44  At  terminals  where  engines  are  turned  every  30  to  45  minutes,  it  is 
impossible  to  keep  paint  on  the  tables  from  the  fact  that  the  engines 
and  tanks  are  continually  leaking  water  on  the  table,  which  keeps  them 
wet  all  the  time,  under  which  conditions  they  must  be  painted,  if 
painted  at  all,  which  we  all  know  is  not  very  satisfactory.  Under  the 
conditions  just  referred  to,  one  cast-iron  turntable  will  outlast  two  or 
three  wrought  iron  ones.    At  least  that  has  been  my  experience. 

"These  seven  tables  are  supported  by  six  rods  2  7-8  inches  diameter, 
by  which  the  table's  adjustment  is  maintained.  The  nuts  become 
rusted,  and  in  many  cases  it  has  been  necessary  to  split  the  nuts  off  of 
the  rod,  not  being  able  to  loosen  them  with  wrenches.  Adjusting  is 
necessary  perhaps  once  a  year,  caused  by  centre  wearing  into  centre- 
stone  or  wearing  down  of  the  cone-shaped  centre  on  which  these  tables 
are  supported,  as  well  as  the  atmospheric  changes  which  cause  circle 
track  in  winter  to  raise  on  account  of  frost.  The  deflection  of  a 
wrought  iron  table  is  from  3-4  to  7-8  of  an  inch,  while  cast-iron  is  but 
half  that  amount,  making  it  much  less  difficult  to  turn  the  various 
sizes  of  engines  now  being  used  on  the  roads." 

R.  L.  Heflin,  B.  <fr  O.  Ry.,  Grafton,  W.  Va. : 

Has  one  cast-iron  and  three  wrought  iron  tables;  diameter  of  pits, 
one  of  60  feet  2  inches,  and  three  of  55  feet  3  inches;  depth  of  pit,  at 
centre  5  feet,  at  perimeter  2  feet  6  inches;  diameter  of  circular  tracks, 
one  of  55  feet,  and  three  of  50  feet;  centre  foundations  of  stone; 
foundations  of  circular  tracks,  three  of  stone,  and  one  of  wooden  ties; 
pit  walls,  three  of  stone,  and  one  of  brick;  pits  paved  with  brick  and 
drained  with  sewer  pipe:  no  pits  covered;  no  trouble  with  snow;  cen- 
tres, three  with  conical  rollers,  and  one  with  disk;  adjustment  at  cen- 
tre, three  have  eight  suspension  bolts  2  inches  diameter,  and  one  has 
two  bolts  5  inches  diameter;  ends  are  adjusted  by  set-screws;  floor  of 
ties  boarded  over;  no  latches  on  tables;  have  trouble  keeping  tables 
painted,  use  two  parts  white  lead  and  one  part  zinc  and  pure  linseed 
oil;  eugines  are  allowed  to  blow  off  steam  while  standing  on  tables; 
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tables  are  not  locked;  no  table  turned  by  power;  heaviest  engine  and 
tender  weighs  331,000  pounds;  requires  60-foot  table  to  balance  these 
engines;  length,  centre  of  table  to  end  of  lever  40  feet,  and  takes  two 
men  to  turn  heaviest  engine. 

44  My  tables  are  too  light  for  the  tonnage  put  on  them,  therefore  can- 
not wear  satisfactorily.  I  have  one  Sellers  cast-iron,  no  good ;  two 
Greenleaf,  O.  K.  for  the  weight  they  were  built  to  carry,  except  the 
lateral  bracing,  always  too  light;  one  Pencoyd  60-foot  table,  disk  cen- 
tre; this  is  the  best  table  I  have."' 

James  Mclntyre,  Erie  R.  R.,  Cleveland,  O. : 

Has  three  wrought  iron  and  three  cast-iron,  Sellers  patent;  diameter 
of  pits,  for  wrought  60  feet  4  inches,  and  for  cast  50  feet  4  inches;  depth 
of  pits  at  centre,  for  wrought  5  feet  6  inches,  and  for  cast.  4  feet  6 
inches;  depth  of  pits  at  perimeter,  for  wrought  3  feet  6  inchi  s,  and 
for  cast  2  feet;  diameter  of  circular  tracks,  57  feet  10  inches,  and  47 
feet  10  inches;  centre  foundations  of  stone  with  granite  top  for 
wrought  iron  tables,  and  of  stone  for  cast-iron  tables;  circular  irack 
foundations,  five  of  stone,  and  one  of  timber;  curbing  on  pit  walls  of 
white  oak,  two  pieces  9  inches  thick  for  wrought  iron  tables,  and  one 
piece  8  inches  thick  for  cast-iron  tables;  pits  paved  with  concrete  and 
drained  with  4-inch  tile;  not  covered;  not  much  trouble  with  snow. 

Tables  are  deck,  with  conical  toller  centres;  adjusted  at  centre  by 
bolts;  no  end  adjustments;  have  four  balance  wheels;  flnoied  with  8- 
inch  white  oak  ties  covered  with  2-inch  plank  outside  of  rails;  do  not 
use  latches;  no  attention  is  paid  to  painting  cast-iron  tables,  wrought 
iron  tables  are  painted  about  every  five  yeaiswith  first  coat  of  red  lead 
and  second  coat  of  asphaltum  paint;  no  orders  governing  blowing  off 
steam;  not  required  to  keep  tables  locked;  no  mechanical  power  used. 
Longest  wheel  base  of  engine  and  tender,  50  feet  6  inches;  heaviest 
engine  and  tender,  225,000  pounds;  requires  60-foot  tables  to  balance 
engines;  requires  generally  two  men  and  sometimes  four  men  to  turn 
heaviest  engines. 

"I  prefer  the  riveted  plate  for  turntables.  Cast-iron  too  often  breaks, 
causing  serious  delays,  and  wooden  tables  in  this  section  of  the  coun- 
try are  a  thing  of  the  past;  have  built  a  number  of  them,  both  deck 
and  through.  I  consider  the  most  durable  wooden  table  one  composed 
of  two  posts,  cap  and  braces,  four  truss  rods  at  either  end;  pit  o»n  be 
more  easily  drained  on  account  of  truKs  being  on  the  top.  For  a 
wooden  deck  to  carry  our  modern  engines,  a  pit  must  necessarily  be 
7  or  8  feet  deep.  You  have  my  idea  of  the  best  table  without  going 
into  a  detailed  account/' 

W.  B.  Mitchell,  Erie  R.  R.,  Gallon,  O.: 

Has  one  cast-iron  50-foot,  one  wrought  iron  60-foot,  and  one  steel  60- 
foot:  wrought  and  steel  tables  are  N.  Y..  L.  E.  A  W.  standard,  the 
cast-iron  is  aSellers  table;  diameter  of  pit,  60  feet  8  inches;  diameter 
of  circular  rail,  57  feet  6  inches;  depth  of  pit  at  centre,  5  feet  »  inches, 
and  at  perimeter,  3  feet  6  inches;  foundation  and  pit  walls  are  of  stone: 
pit  wall  Is  curbed  with  white  oak;  pit  is  paved  with  brick  and  drained 
with  sewer  pipe;  pit  is  not  covered;  not  troubled  with  snow  to  any 
extent. 

Tallies  are  deck  girders  with  pin  centres,  adjusted  at  centre  by  bolts, 
no  erd  adjustment;  have  four  oalance  wheels  20  inches  in  diameter: 
floor  is  of  oak  ties;  iron  latch  is  worked  by  a  lever;  use  priminjr  of  red 
lead  and  raw  oil,  then  follow  with  two  coats  of  good  lead  paint;  en- 
gines do  not  blow  off  steam  on  tables;  tables  are  not  kept  locked. 
12 
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Wheel  base  of  longest  engine  and  tender,  50  feet  7  inches;  heaviest 
engine  and  tender,  144,000  pounds.  "  Class  O  modified,"  requiring  00 
feet  to  balance;  distance  centre  of  table  to  end  of  lever,  37  feet; 
wrought  iron  table  turned  by  two  men  and  steel  table  by  one  man. 

"  Cost  of  steel  table  made  by  Elmira  Bridge  Co.,  about  $800.00;  cost 
of  turntable  pit  out  of  stone  complete,  $1,400.00;  cost  of  wooden  floor 
on  table,  complete,  per  foot,  $2.50.  Our  new  steel  table  in  use  at  Day- 
ton, Ohio,  gives  good  satisfaction  and  is  a  No.  1  table  in  all  respects, 
as  far  as  I  can  see,  and  one  of  the  best;  in  fact  the  best  on  the  divi- 
sion." 

Walter  G.  Berg,  Lehigh  Valley  R.  R.,  Jersey  City,  N.  J. : 

Sends  prints  of  recent  L.  V.  R.  R.  tables,  which  are  included  in  ex- 
hibit of  plans. 

Wrought  iron  deck  plate  girders  furnished  by  the  Union  Bridge  Co. ; 
diameter  of  pit,  64  feet  8  inches;  of  circular  track,  60  feet  8  inches; 
depth  of  pit  at  centre  5  feet  6  inches,  at  perimeter  4  feet  2  1-4  inches; 
base  of  rail  to  top  of  circle  rail,  3  feet  3  3-4  inches;  centre  foundation, 
concrete  and  large  stone  pedestal ;  foundation  for  circular  track,  iron 
chairs  on  concrete  and  base  stone,  more  recently,  however,  rail  on  ties 
on  masonry  and  concreted  between  ties;  pit  walls,  masonry  or  concrete 
and  curbed  with  stone;  pit  payed  with  brick  or  stone,  ana  drained  by 
a  sump  at  centre  and  iron  pipe  drain  or  stone  box  drain,  according  to 
circumstances;  no  pits  covered;  centres  are  of  steel  cap  on  bronze 
disk,  fitting  in  cast-iron  centre  pedestal;  four  suspension  bolts  at  cen- 
tre; two  horizontal  balance  wheels  10  inches  diameter  at  centre,  and 
two  vertical  balance  wheels  15  inches  diameter  at  each  end  of  table; 
no  end  adjustments;  floor  of  plank  on  ties;  latched  at  each  end  by  a 
bolt  worked  by  hand  lever;  rails  at  ends  of  table  and  on  pit  walls  sup- 
ported by  iron  chairs;  tables  rust  same  as  all  structures,  and  are 
painted  with  first-class  grade  of  carbon  paint,  costing $1.00  per  gallon; 
no  order  prohibiting  blowing  off  steam  on  tables;  in  some  sections 
have  considerable  snow,  which  has  to  be  shoveled  out  of  pits;  not  re- 
quired to  keep  tables  locked;  have  no  tables  turned  by  power. 

Longest  wheel  base,  51  feet;  heaviest  engine  120  tons  (now  building 
a  175-ton  engine  for  the  Mountain  division) ;  64-foot  table  is  ample  for 
balancing;  centre  of  table  to  end  of  lever,  about  40  feet;  engines  are 
turned  by  two  men. 

P.  N.  Watson,  Maine  Central  R.  R.,  Brunswick,  Me.: 

u  I  am  sending  you  to-day  under  separate  cover  blue  prints  of  our 
standard  table  and  foundation,  also  of  a  table  built  by  the  Dominion 
Bridge  Co.  of  Lachine,  Canada,  one  of  which  we  have  in  use  and 
which  has  always  given  the  greatest  satisfaction.  The  point  of  sup- 
port being  higher  in  this  table  than  in  others,  gives  greater  stability 
under  load. 

"  The  65-foot  Fritzche  table  is  our  standard. 

"  1.  I  have  31  turntables  under  my  supervision. 

"  For  questions  2  to  12  inclusive  see  plans. 

14 13.  None  of  our  pits  are  covered. 

"  14.  Our  longest  engine  is  47  feet  10  inches  from  centre  of  forward 
truck  to  centre  of  rear  tender  wheel. 

"  15.  Weight  in  running  order,  110  tons. 

"  16.  Should  be  65  feet,  although  we  turn  some  of  them  on  55-foot 
tables. 

44 17.  Centre  of  table  to  end  of  turning  lever,  37  feet  6  inches  in  65- 
foot  table. 

"  18.  Two,  although  one  man  may  do  it. 
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11 19.  (a)  Deck  gilders,  (b)  Steel  disks.  *  *  *  (f)  8x8  inches  by 
12  feet  hard  pine  ties  covered  with  2-inch  hard  pine  plank,  (g)  A  drop 
latch  is  the  only  one  we  use  and  in  many  cases  we  have  discarded 
latches  altogether,  with  the  best  of  results.  Employes  were  in  the 
habit  of  stopping  the  tables  when  in  motion  by  dropping  the  latch  into 
place,  thereby  bringing  a  severe  strain  on  the  table.  This  has  been 
overcome  by  discarding  latches,     (h)  Hard  pine  with  tie  plates. 

"  20.  We  have  no  trouble  with  the  tables  rusting. 

"21.  Graphite  paint  is  used  on  all  our  metal  structures. 

u22.  No. 

"23.  We  are  troubled  somewhat  with  snow  in  pits,  but  find  it  less 
expensive  to  shovel  it  out  than  to  build  and  maintain  covers,  having 
tried  both  methods. 

"24.  No. 

•  ♦  *  *  * 

"26.  We  have  tables  which  have  been  in  use  for  the  last  twenty 
years,  and  to-day  they  seem  to  be  in  practically  as  good  condition  as 
ever. 

"  In  my  opinion  all  braces  and  connections  in  iron  or  steel  tables 
should  be  riveted. 

**  The  total  cost  of  our  tables,  including  pits,  is  from  $1,000.00  to 
$1,200.00." 

Prints  referred  to  are  included  in  exhibit  of  plans. 

M.  D.  Short,  E.  J.  &  E.  R'y,  Joliet,  111. : 

"Has  four  deck  tables  made  by  Greenleaf,  Union  Bridge  Co.,  and 
Detroit  Bridge  &  Iron  Works;  diameter  of  pits  70  feet,  60  feet,  55 
feet,  and  50  feet;  depth  of  pits  at  centre  6  feet  and  7  feet:  centre 
foundations  of  stone  and  timber;  foundations  of  circular  track,  stone 
and  earth;  pit  walls  of  stone  curbed  with  wood;  no  paving  in  pits; 
pits  drained  by  sewer;  no  pits  covered;  balanced  and  adjusted  at 
centre  by  screws;  no  end  adjustments;  four  balance  wheels  16  inches 
diameter;  floor  of  tieB  and  plank;  has  trouble  with  tables  rusting; 
uses  Johnston's  Mineral  paint;  engines  not  allowed  to  blow  off  steam 
on  tables;  has  trouble  with  snow  in  pits;  tables  are  not  required  to 
be  locked. 

Longest  wheel  base  53  feet;  heaviest  engine  and  tender  168,000 
pounds;  distance  from  centre  to  end  of  turning  levers  43  feet,  38  feet. 
35  feet,  and  33  feet;  four  men  usually  employed  in  turning  an  engine." 

C.  W.  Vandergrift,  C.  &  O.  R'y,  Alderson,  W.  Va. : 

"  Has  ten  tables,  six  from  Lassig  Bridge  &  Iron  Works,  two  from 
Edge  Moor  Bridge  Works,  one  from  Pencoyd  Iron  Works,  and  one 
Sellers  Oast  Iron  table;  tellers  table  is  50  feet  diameter,  one  of  the 
Edge  Moor  tables  is  56  feet  and  the  other  eight  tables  are  60  feet 
diameter;  all  are  deck  tables;  centre  foundations  are  stone,  circular 
track  foundations  of  stone  and  ballast ;  pit  walls  of  brick  or  stone 
capped  with  timber,  stone  or  steel  rails;  pits  paved  with  broken  stone 
and  cement  and  drained  by  sewer;  no  pits  are  covered;  centers  as 
furnished  by  makers  named  above;  floor  of  6x8  inches — 12  feet  ties 
covered  with  2  inch  plank;  'various  kind  of  latches,  I  think  no  latch 
the  best ;'  engines  are  allowed  to  blow  off  steam  on  tables;  not  much 
trouble  with  snow  in  pits;  only  one  table  kept  locked;  no  power 
applied  to  tables. 

Longest  wheel  base  48  feet  4  inches;  heaviest  engine  and  tender 
232,200  pounds;  can  balance  engines  on  56  feet  but  60  feet  is  much 
better ;  takes  from  one  to  four  men  to  turn  heaviest  engines.  The 
50  foot  Sellers  tables  will  not  turn  heaviest  engines. 
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A  Lassig  table  has  been  in  use  eight  years,  turning  one  hundred 
to  one  hundred  and  fifty  engines  each  twenty-four  hours,  as  well  as 
turning  engines  to  different  stalls  in  round  house  and  is  crossed  by 
engines  going  to  and  from  coal  bin. 

The  Pencoyd  table  in  a  No.  1  table  but  has  only  been  in  use  a  few 
months  and  does  not  know  how  long  it  will  stand  wear  and  tear. 

Uses  on  pit  wall  at  Huntington  shops  a  curbing  consisting  of  two 
ben i  rails  bolted  together  and  filled  in  between  witli  broken  stone  and 
cement" 

D.  K.  Col  burn,  Southern  Pacific  Co.,  Houston,  Texas:     • 

"The  subject,  'Turntable  Construction,'  naturally  divides  itself 
into  two  parts — the  pit  and  the  table,  the  one  fully  as  important  as 
the  other.  In  the  construction  of  the  pit  one  of  the  essentials  is 
absolute  stability  of  foundation  regardless  of  material  of  which  it  is 
made.  In  low,  soft  places  where  piles  are  iudispcnsihle,  the  better 
place,  it  seems  to  me,  is  to  use  concrete  grillage  around  and  on  top  of 
piles,  on  which  use  the  very  best  stone  obtainable  for  coping.  The 
centre  is  the  only  point  about  the  pit  where  I  would  use  stone  for 
bearing.  In  building  the  circular  wall,  I  have  never  found  it  neces- 
sary to  drive  piles,  but  have  used  a  concrete  foundation  of  sufficient 
dimensions  to  stand  the  weight  and  shock,  finishing  with  a  wooden 
coping  on  top  of  circular  wall  as  well  as  circular  track  for  end  rest  of 
table.  I  have  never  seen  stone  that  will  stand  the  shock  when  used 
as  coping  for  circular  wall.  Use  wood  for  circular  track  on  account 
of  convenience  of  fastening.  In  finishing  bottom  would  use  concrete 
in  preference  to  brick  and  finish  surface  similar  to  Schillingcr  pave- 
ment, that  is  cement  surface  in  small  squares  to  prevent  cracking. 

For  dr-iinige  use  8  inch  pipe,  either  vitrified  or  iron,  connecting 
with  catch  basin  properly  grated.  Build  a  manhole  outside  of  circu- 
lar wall  of  table  so  as  to  be  able  to  clear  pipe  through  wall  in  case  of 
stoppage. 

In  this  f  think  that  I  have  noted  the  essentials  in  pit  construction. 
In  the  matter  of  construction  of  a  turntable,  there  is  very  little  to  say. 
So  much  has  been  written  and  said  on  this  subject,  by  »he  veiy  best 
authorities  on  this  subject,  it  becomes  a  question  of  choice  or  per- 
sonal preference.  I  am  inclined  te  the  opinion  that  the  best  table 
for  general  use  is  the  one  that,  is  stiff  enough  to  carry  its  load  with 
little  or  no  deflection  where  the  center  hearing  is  at  center  of  gravity 
of  girders,  with  end  rests  on  circular  bearing  rail  and  whose  center 
bearing  is  on  conical  rollers/1 

John  Foreman,  P.  &  R.  R'y,  Pottsjown,  Pa.: 

**  As  a  member  of  the  committee  on  turntables,  I  herewith  send  you 
four  tracings  of  turntables  with  description,  also  other  information 
which  may  be  of  some  value  to  the  members  of  the  Association. 

Tracings  numbers  one  and  two  are  drawings  of  the  first  turntables 
used  on  the  Reading  system;  they  were  pin  pivot  tables;  the  frame 
was  cast  iron  in  one  piece;  they  had  a  plank  floor  bolted  to  frame, 
which  covered  the  entire  pit;  they  were  set  on  heavy  timber  founda- 
tions and  had  a  timber  jacket  around  them:  the  pit  was  also  planked. 
The  small  table  number  one  was  R  feet  *2  inches  diameter  and  uned  to 
turn  four  wheel  cars.  The  large  table  number  two  was  15  feet  diam- 
eter and  used  to  turn  eijrhr  wheel  cars  and  engines." 

"Tricing  No.  3  shows  a  ball-pivot  turntable,  which  was  built  by  me 

or  the  Perkiomen  R.  R.  in  about.  ls'Ofl:  this  table  had  wooden  Kfrinporg 

under  eich  rail;  the  pivot,  wasacast-iron  ball  havinc  a  cast-iron  socket 

bearing,  and  had  a  cast-iron  cap  arianged  with  biaced  ciots  timbers  oo 
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which  the  stringers  set;  it  had  three  wheels  under  each  end,  for  bal- 
ancing. All  the  foundations  were  stone,  and  the  pit  had  a  timber 
jacket  on  top.  The  table  was  about  26  feet  in  diameter,  and  had  been 
in  use  for  a  considerable  number  of  yearn  and  worked  well,  only  when 
engines  were  turned  the  tank  had  to  be  cut  off  on  account  of  the  table 
not  being  long  enough. 

"Tracing  No.  4  is  a  drawing  for  a  proposed  65-foot  ball-pivot  turn- 
table for  turning  125-ton  engines;  it  is  to  have  deck-plate  iron  or  steel 
girders,  and  to  have  a  cast-iron  ball-pivot  having  gun-metal  bearings 
with  steel  plates  in  top  and  bottom  carriage  castings,  as  shown  very 
distinctly  on  drawing,  having  turning  points  at  four  different  places. 
Attached  to  under  side  of  each  girder  is  a  roller  to  prevent  the  table 
from  tilting  side  wise;  it  is  to  have  three  wheels  under  each  end  for 
balancing  track;  they  are  to  have  a  bearing  frame  made  of  44 1"  beams 
filled  up  with  cast-iron.  The  reason  three  wheels  are  put  under  the 
ends  is  to  strengthen  the  table  when  the  heavy  engines  run  on  and  off. 
The  foundations  and  pit  walls  are  to  be  of  stone  laid  in  good  cement 
mortar;  the  pit  wall  is  to  have  good  cap  stones  around  top  on  in- 
side.   The  balancing  track  can  be  laid  on  wooden  or  iron  ties. 

"  On  our  road  at  present  we  use  the  cast-iron  table  made  by  William 
Sellers  <fe  Co.,  and  the  wronght-iron  tables  made  by  the  Pensoyd  Bridge 
Works  and  the  Philadelphia  Bridge  Works.  I  suppose  all  the  members 
are  acquainted  with  these  tables." 

Onward  Bates,  C,  M.  &  St.  P.  Ry.,  Chicago,  111.: 

"  This  company  has  42  wrought-iron  or  steel  tables;  in  lengths  from 
56  feet  to  66  feet;  all  are  deck  tables  except  one  65-foot  through  table; 
21  of  these  tables  were  furnished  by  the  Keystone  Bridge  Works,  five 
by  the  Edge  Moor  Bridge  Works,  nine  by  Lassig  Bridge  and  Iron 
Works,  one  by  Mr.  C.  L.  Strobel,  and  six  were  built  on  special  designs 
made  in  the  office  of  the  Bridge  and  Building  department. 

*4  The  Keystone  and  Edge  Moor  tables  have  centres  of  conical  rollers, 
and  the  Lassig  tables  have  pin  centres.  The  Strobel  table  has  an  extra- 
large  centre  of  conical  rollers  and  has  no  balance  wheels.  Of  the 
Bridge  and  Building  Department  tables,  three  have  ball-bearing 
centres,  one  has  a  pin  eentre,  and  two  have  hydraulic  centres.  The 
general  features  of  the  Keystone,  Edge  Moor,  and  Lassig  tables  are 
covered  in  the  reports  of  other  members  and  for  the  sake  of  brevity 
will  be  omitted  in  this.  The  Strobel  table  is  not  yet  placed  in  position 
for  use. 

14  We  have  125  wooden  gal  lows- beam  turntables;  most  of  these  are 
54  feet  long,  though  there  are  some  which  were  rebuilt  to  fit  old  pits 
that  are  48  feet  and  50  feet  in  length. 

44  Our  heaviest  engines  have  a  wheel-base  of  52  feet  and  weigh  225.500 
lbs.  It  requires  a  60-foot  table  to  balance  these  engines.  It  requires 
from  two  to  four  men  to  turn  our  engines;  we  think  that  two  men 
ought  to  be  sufficient  for  any  engine,  but  it  takes  m  re  than  two  men 
to  turn  the  heaviest  engines  on  a  pin  centre  or  on  any  table  that  is  not 
in  good  condition. 

44  We  have  one  turntable  operated  by  an  electric  donkey  with  much 
satisfaction.  It  is  an  excellent  method  of  applying  power  where  many 
engines  are  turned.  The  donkey  was  designed  by  Mr.  George  Gibbs, 
at  that  time  (about  three  years  ago),  this  company's  mechanical  engi- 
neer. The  Westinghouse  Electric  and  Mfg.  Co.  have  placed  similar 
electric  machines  on  the  market.  A  communication  from  that  com- 
pany is  included  in  the  exhibit  of  plans  but  the  prints  mentioned  by 
them  were  never  received. 

44  We  are  much  troubled  with  snow  in  our  pits,  which  has  to  be 
shoveled  out;  but  we  do  not  think  it  pays  to  cover  pits. 
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44  We  have  various  forms  of  latches  and  I  consider  the  best  of  them 
is  a  flat  bar  which  is  worked  by  a  lever  and  fits  between  the  webs  of 
track  rail 8. 

44  Engines  are  allowed  to  blow  off  steam  on  our  tables. 

"  Our  pits  are  not  paved. 

44  They  are  usually  drained  by  sewer  pipe.  We  have  some  trouble 
with  drainage,  as  many  of  our  tables  are  on  level  ground  with  no  sewers 
adjacent  to  drain  into. 

"  Our  most  satisfactory  tables  are  the  two  with  hydraulic  centres, 
but  these  are  expensive  in  first  cost  and  only  to  be  recommended  at 
terminal  and  division  points.  Next  to  these  for  ease  in  turning  are  the 
tables  with  centres  of  conical  rollers. 

"Our  practice  in  foundations,  pit  walls,  etc.,  is  varied  among  so 
many  tables,  but  conforms  generally  with  that  described  by  other 
members. 

44  Our  wooden  tables  are  too  light  for  heavy  engines  and  are  gradu- 
ally being  displaced  by  steel  tables.  The  difference  in  cost  between  the 
replacement  of  a  wooden  table,  using  the  same  pit  and  the  same  iron- 
work and  renewing  the  timber  only,  and  the  cost  of  a  steel  table  of 
standard  length,  is  so  great  that  renewals  with  steel  tables  are  only 
made  on  main  lines  where  the  heavy  engines  are  in  use.  It  will,  how- 
ever, be  only  a  few  years  before  all  of  our  wooden  tables  are  replaced 
with  metal  ones. 

14  We  have  no  standard  table,  although  we  have  decided  on  a  standard 
length  of  65  feet.  I  hope  that  before  the  next  convention  I  will  be  able 
to  report  a  standard  table  for  our  road  and  to  make  some  explanation 
of  it  to  our  members. 

14  Some  plans  of  our  special  turntables  are  included  in  the  exhibit  of 
plans." 

EXHIBIT  OF  PLANS. 

44  Your  committee  does  not  recommend  the  publication  in  the  Asso- 
ciation's proceedings  of  the  plans  submitted  with  this  report.  The 
liberality  of  members  and  of  manufacturers  who  were  applied  to  for 
information,  has  provided  about  70  blue  prints.  The  committee  are 
unable  to  make  a  selection  of  such  a  limited  number  of  prints  as  could 
be  published  in  the  proceedings  without  making  some  show  of  dis- 
crimination against  those  which  would  have  to  be  omitted;  and  it  has 
been  deemed  best  to  collect  all  of  the  prints  into  an  album  which  is 
submitted  with  this  report  for  examination  by  those  of  our  members 
who  are  able  to  attend  the  convention. 

44  Among  our  members  who  have  contributed  prints  for  this  purpose 
are  Messrs.  James  Stannard,  J.  P.  Snow,  J.  B.  Sheldon,  P.  N.  Watson, 
John  Foreman,  Walter  G.  Berg,  and  Onward  Bates.  Circulars  were 
sent  to  manufacturers  of  turntables,  and  responses  were  received  from 
the  Milwaukee  Bridge  and  Iron  Works,  the  Wisconsin  Bridge  and  Iron 
Works,  the  Pencoyd  Iron  Works,  the  Detroit  Bridge  and  Iron  Works, 
the  King  Bridge  Co.,  the  Lassig  Bridge  and  Iron  Works,  the  Wrought 
Iron  Bridge  Co.,  the  Schultz  Bridge  and  Iron  Co.,  the  Edge  M«»or  Bridge 
Works,  We8tinghouse  Electric  &  Manufacturing  Co.,  the  Philadelphia 
Bridge  Works,  and  Mr.  C.  L.  Strobel.  The  plans  and  other  informa- 
tion furnished  by  manufacturers  are  included  in  the  exhibit  of  plans." 

Onward  Bates, 
J.  B.  Sheldon, 

D.  K.  Colburn, 
John  Foreman, 

E.  Fisher, 
Henry  Goldmark, 

Committee. 
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DISCUSSION. 

Mr.  A.  S.  Marklev. — Since  the  preparation  of  that  report, 
we  have  put  in  a  65-foot  turntable  at  Terre  Haute,  Ind.,  of 
wrought  iron,  manufactured  somewhere  in  Ohio,  but  under  Mr. 
StrobePs  patent.  There  is  a  blue  print  here,  among  those  fur- 
nished by  Mr.  Bates.  It  is  all  centre  bearing ;  no  end  rollers ; 
and  the  entire  table  rests  on  12  conical  rollers,  with  journals 
at  both  ends.  After  putting  the  table  in  position  we  placed  one 
of  our  92-ton  engines  on  it,  and  I  stood  in  the  pit  and  started 
the  table  around  myself.  I  do  n't  think  I  applied  a  pressure  of 
over  75  pounds.  From  the  experience  we  have  had  with  it,  I 
should  very  much  favor  the  adoption  of  that  kind  of  a  table 
on  our  road,  if  it  works  as  satisfactorily  in  the  future  as  it  is 
now  doing. 

Mr.  Large. — I  would  like  to  ask  how  it  would  work  if  you 
'had  an  engine  so  long  that  you  could  not  balance  it  properly? 
How  would  yon  get  rid  of  that  difficulty? 

Mr.  A.  S.  Markley. — In  answer  to  that  question  I  will  state 
that  we  build  the  tables  long  enough  to  overcome  that,  the  tables 
being  65  feet  long,  and  our  longest  engine  has  53-foot  7-incb 
wheel  base. 

Mr.  Large. — Our  experience  has  been  that  the  locomotives 
keep  getting  larger,  while  the  tables  remain  the  same  length, 
and  that  is  our  trouble  now.  Our  engines  are  so  long  that  we 
cannot  possibly  balance  them  on  the  table,  and  it  throws  all  the 
weight  on  the  pair  of  trucks  at  the  end. 
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EXPLANATION  OF  TABLES. 


The  value  of  the  report  of  the  Committee  on  Bridge  and  Trestle 
Timbers  has  been  so  universally  acknowledged,  and  the  working 
stresses  recommended  in  that  report  have  been  so  widely  adopted, 
that  no  apology  is  needed  for  presenting  before  this  Association  a  set 
of  tables  based  on  the  Committee's  work. 

Such  tables  as  we  have  heretofore  used  are  too  limited  in  their 
scope,  hence  we  deemed  it  wise  to  extend  the  range  of  our  tables 
sufficiently  to  cover  all  cases  of  practical  value.  The  following 
explanation  will  cover  all  points  necessary  to  be  understood  in  order 
to  use  the  tables : 

A.  Table  1.    Safe  Working  Stresses. 

This  is  a  reprint  of  the  Committee's  report,  except  that  we  have 
numbered  the  columns  for  easy  reference. 

B.  Tables  2  to  10.  Safe  Loads  on  Beams. 

These  are  computed  from  the  usual  formula, 

Wl      bd2S 

—  = ,  in  which 

8  6 

W  =  total  load  in  pounds,  uniformly  distributed  over  beam. 

1  =  Span  in  inches. 

b  =  breadth  of  beam  in  inches  (  =  1  in  all  the  tables). 

d  =  depth  of  beam  in  inches. 

S  =  extreme  fiber  stress,  from  column  VII,  Table  1. 

In  heading  the  tables,  prominence  has  been  given  to  the  value  used 
for  S,  so  that  engineers  who  prefer  to  use  for  any  wood  a  value  dif- 
ferent from  that  advised  by  the  Committee,  need  only  to  look  up  the 
table  based  on  the  value  they  desire  to  employ.  The  building  laws  of 
some  cities  specify  1,250  and  1,500  pounds  as  values  of  S  to  be  used  in 
certain  cases,  hence  we  thought  it  well  to  add*  Tables  9  and  10,  which 
are  based  upon  these  values. 

Tables  based  on  loads  concentrated  in  centre  of  the  beam  have  been 
omitted,  since  such  cases  are  of  rare  occurrence,  and  expense  of  print- 
ing of  such  tables  would  not  be  warranted. 

Tables  found  in  the  current  pocket-books  overlook  the  fact  that  the 
load  a  beam  of  short  span  can  carry  is  governed,  not  by  the  ability  of 
the  beam  to  resist  cross-breaking,  but  to  resist  shearing  along  the 
neutral  axis.  "  Since  timber  is  very  weak  in  shearing,  as  compared 
with  its  strength  in  tension  and  compression,  timber  beams  and  joists 
of  ordinary  length  will  usually  fail  by  shearing,  and  hence  they 
should  be  dimensioned  safely  to  withstand  this  shearing  action.  If 
the  factor  of  safety  for  shearing  be  two-thirds  that  for  transverse 
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strength,  we  would  have  the  working  stress  in  shearing  one-twentieth 
that  in  cross  breaking."* 

The  liability  of  weakness  due  to  inferior  heart-wood,  deep  season 
checks,  etc.,  makes  this  point  one  of  great  importance.  We  have 
therefore  based  the  tabular  loads  on  the  maximum  working  fiber  stress, 
when  the  length  of  span  is  twenty  or  more  times  the  depth  of  beam, 
while  for  shorter  lengths,  the  tabular  loads  are  governed  by  the  shear. 
The  heavy  horizontal  lines  mark  the  limit  between  the  two  cases. 

For  railway  trestles,  rock  and  shaft  houses,  and  other  structures 
subject  to  heavy  shocks  and  sudden  loads,  the  tabular  values  apply  as 
they  stand.    For  other  work,  increase  them  as  follows: 

For  temporary  structures,  add  60  per  cent. 

For  rafters,  joists  in  ordinary  dwellings,  and  similar  light  struc- 
tures, add  40  per  cent. 

For  first-class  work  carrying  quiescent  loads,  wooden  lintels  sup- 
porting masonry,  etc.,  add  20  per  cent. 

For  short  spans  and  small  beams  it  is  seldom  necessary  to  take 
weight  of  beam  into  account,  but  in  other  cases,  such  weight  should 
not  be  neglected.  For  all  practical  purposes  the  following  round 
numbers  of  weight  per  cubic  foot  are  accurate  enough:  Oak,  50 
pounds;  Southern  long-leaf,  or  Georgia,  yellow-pine,  40  pounds; 
Northern,  or  short-leaf,  yellow  pine,  Norway  pine,  cypress,  and  chest- 
nut, 30  pounds,  and  all  other  woods  in  Table  1,  25  pounds. 

C.  Length  of  Bearing  on  Suppokts. 

This  is  so  easily  calculated  that  a  table  is  considered  unnecessary. 
The  total  number  of  square  inches  of  bearing  will  evidently  be  the 
total  load  in  pounds  on  the  beam,  divided  by  proper  value  from  col- 
umn VI,  Table  1.  This  divided  by  twice  the  width  of  beam  in  inches 
gives  the  minimum  length  of  bearing  for  each  end  of  beam.  E.g.:  a 
10x14  white  pine  beam,  16  feet  span,  can  carry  7,000  pounds,  hence 
length  of  bearing  —      7,000       =  1.75  inches  as  minimum. 

2x10  x  200 

D.  Deflection  Tables. 

Tables  Nob.  11  to  17  show  deflection  in  inches  at  center  of  a  beam 
one  inch  wide  and  carrying  a  total  uniformly  distributed  load  of  1,000 
pounds,  but  the  tabular  values  are  based  on  the  average  experimental 
value  of  the  modulus  of  elasticity  £,  or  twice  the  values  in  column 
VIII,  Table  1.    They  are  computed  from  the  following  formula: 

5  Wl8 

A  = ,  in  which 

32  Ed8 

A  *=  deflection  in  inches,  in  middle  of  beam. 

W  =  total  load  in  pounds,  uniformly  distributed  over  beam,  (=  1,000 
in  all  the  tables). 

*  Materials  of  Construction.  J.  B.  Johnson.  First  Edition,  p.  55.  The  tables 
given  on  pp.  681  and  682  of  this  work,  are  the  only  ones  we  know  of  which  prop- 
erly take  into  account  the  shear  in  the  axis  of  wooden  beams. 
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1  =  span  in  inches. 

d  =  depth  of  beam  in  inches. 

E  =  modulus  of  elasticity  =  twice  the  values  in  column  VIII, 
Table  1. 

The  deflection  under  any  load  can  therefore  be  got  by  a  direct  pro- 
portion, thus,  if  a  beam  carries  a  load  of  4,000  pounds  per  inch  of 
width,  the  deflection  will  be  four  times  the  tabular  value. 

For  ordinary  light  structures,  roofs,  temporary  work,  etc.,  it  is  safe 
to  use  the  values  as  given  in  the  tables.  But  for  very  important  work, 
particularly  where  the  beams  support  masonry,  plastering,  or  are  sub- 
jected to  much  vibration,  it  is  advisable  to  double  the  tabular  values,  or 
what  is  the  same  thing,  consider  that  the  deflections  in  the  tables  are 
produced  by  a  total  load  of  500  pounds  on  the  beam.  The  reason  is 
that  under  long-continued  loads,  timber  gradually  deflects  more  than 
the  amount  figured  from  the  average  modulus  of  elasticity.  After  a 
number  of  years'  service,  the  actual  sag  may  be  double  the  calculated 
amount,  hence  the  necessity  for  doubling  the  t  ibular  values. 

The  following  deflections  are  the  maximum  allowable  in  good  prac- 
tice: ■ 

Railroad  stringers,  etc.,  J_  part  of  the  span. 

200 

Floor  joists  in  ordinary  dwellings,  etc..    *    part  of  the  span. 

300 

Joists  in  highest  grade  of  floors,  plastered  ceilings,  and  timber  lintels 

supporting  masonry,  J_  part  of  the  span. 

480 

E.    Column  Tables. 

Tables  18  to  24  show  the  safe  loads  in  columns  for  timbers  named  in 
Table  1. 

Preparation  of  the  column  tables  has  been  difficult,  owing  to  lack  of 
a  formula  to  cover  our  needs.  Since  our  purpose  was  lo  base  our 
tables  entirely  on  the  values  recommended  by  the  committee,  it  was 
necessary  to  employ  a  formula,  which  could  be  applied  to  each  of  the 
timbers  considered,  by  substituting  either  the  appropriate  values  from 
Table  1,  or  else  the  ultimate  strengths  obtained  by  multiplying  the 
values  in  that  table  by  the  factor  of  safety  at  the  head  of  each  column. 
All  available  formulas  were  carefully  considered  and  compared,  and  as 
a  result,  we  adopted  as  a  basis  of  our  tables  a  modification  of  the 
straight-line  formula  published  by  Thomas  H.  Johnson,  in  Transac- 
tions of  the  American  Society  of  Civil  Engineers,  Vol.  XV.,  July,  1886, 
viz. : 

P  =  S- —^  4J_     in  which  (all  references  are  to  Table  1) 

p  =  safe  load  per  square  inch  of  column  cross-section. 
1  =  length  of  column  in  inches. 
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d  =  least  cross  dimension  of  column  in  inches. 
S  =  safe  compressive  stresses,  in  column  V. 

T  =  ultimate  compressive  strength  of  timber  «=  5  times  value  in  col- 
umn IV. 
E  =  average  modulus  of  elasticity  =  2  times  values  in  column  VIII. 

1 
a  —  a  constant  =  25  for  columns  in  which  -  =  25  or  less,  and  =  16 
1  d 

when  -  exceeds  25. 
d 

Reducing  for  each  wood  in  the  tables,  we  get  the  following  formulas, 

in  which  a  factor  of  safety  of  5  is  employed. 


Wood. 


1 

—  =  25  or  less, 
d 


1 

—  =  over  25. 
d 


Oak. 


1 


p==s  900-9 


Southern,  long-leaf  and  Georgia  pine, 

1 
p  =  1,000-8.5  — 

d 

1 
White  pine,  p  =  700  -  6  — 

d 

Oregon,  Washington,  and  Douglas 

yellow  fir,  p  «  1,200  -  9  — 

d 

Northern,  or  short  leaf,  yellow  pine, 
Norway  pine,  red  pine,  spruce, 
Eastern    fir,    and    California 


1 
p  =  900-ll  — 
d 


1 
p=  1,000-11  — 

d 

1 

p  =  700-8 — 
d 


1 
p  =  1,200  -  12  — 

d 


spruce, 


1 

p  =  800  -  6.5  — 
d 


Hemlock  and  cypress,  1 

p  =  800  -  7.6  — 
d 

Cedar  and  California  redwood, 

I 

p  =  800  -  8.6  — 
d 


I 

p  =  800-8  — 
d 

1 
p  =  800  -9.5  — 
d 


I 
p=800-ll  — 
d 


How  near  these  formulas  fit  the  case,  can  be  gathered  from  a  table, 
based  upon  the  following  formulas,  which  are  in  current  use,  all  of 
them  being  for  white  pine,  vis. : 


(a)    J.  B:  Johnson's  parabolic  formula p  =  600 


■XV 
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l 

(b)  J.  E.  Greiner's  formula p  =  800  -  12  — 

d 
1 

(c)  Stanwood's formula p  =  800  -  10  — 

d 
1 

(d)  Burr's  formula  (railroad  work) p  =  500  -  6  — 

d 
1 

(e)  Burr's  formula  (temporary  work) p  =  1,000  -  12  — 

d 
1 

(f)  Kidder's  formula p  =  626-6  — 

d 

(g)  Proposed  formulas. 

VALUES  OP  P  FROM  ABOVE  FORMULAS. 


1 

a 

b 

0 

d 

e 

f 

8 

16 

568 

640 

529 

614 

20 

550 

560 

600 

880 

760 

505 

580 

25 

522 

500 

650 

350 

700 

475 

550 

30 

487 

440 

600 

820 

640 

445 

520 

85 

447 

880 

450 

290 

580 

415 

420 

40 

400 

820 

400 

260 

520 

885 

880 

45 

847 

260 

850 

280 

460 

855 

840 

50 

288 

200 

800 

200 

400 

825 

800 

Similar  tables  were  computed  for  oak,  Southern  pine,  etc.,  and  the 
results  of  the  comparison  were  equally  satisfactory,  hence  we  believe 
that  our  formulas  can  be  used  with  confidence  for  all  the  woods  men- 
tioned in  Table  1,  until  further  experiments  permit  more  accurate  for- 
mulas to  be  produced. 

1 
For  values  of  —  up  to  12,  posts  were  figured  as  short  blocks.     The 

d 
heavy  horizontal  lines  in  the  tables  mark  the  points  at  which  the 

value  of  —  passes  through  12  and  25. 

F.    Caps  and  Sills. 

When  posts  rest  on  wooden  sills,  or  are  provided  with  wooden  caps, 
the  load  on  the  post  is  usually  governed  by  the  ability  of  the  cap  or 
sill  to  resist  crushing  from  side  pressure.  This  point  is  frequently 
overlooked,  hence  Table  25  is  presented.  We  do  not  consider  it  good 
practice  to  exceed  the  loads  given,  unless  iron  caps  or  shoes  are 
employed  to  distribute  the  pressure  over  sufficient  area  of  the  wooden 
sills. 
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TABLE    1. 

AVERAGE  SAFE  ALLOWABLE  WORKING  UNIT 

RECOMMENDED  BY  THE    "COMMITTEE    ON 

ASSOCIATION  OF  RAILWAY  SUPERIN- 

FIFTH    ANNUAL    CONVENTION, 


Tension. 


KIND  OF  TIMBER. 


I. 


Factor  of  Safety. 


White  oak 

White  pine 

Southern,  Long- Leaf,  or  Georgia  yellow  pine. 

Douglas,  Oregon,  and  i  yellow  fir 

Washington  fir  or  pine  \  red  fir 

Northern,  or  Short- Leaf ,  yellow  pine 

Red  pine 

Norway  pine 

Canadian  (Ottawa)  white  pine 

Canadian  (Ontario)  red  pine 

Spruce  and  Eastern  fir 

Hemlock 

Cy  press 

Cedar 


Chestnut 

California  redwood. 
California  spruce.. . 


With 
grain. 


It. 

Ten. 

1,000 

700 

1,200 

1,200 

1,000 

900 

900 

800 

1,000 

1,000 

900 

600 

600 

800 

900 

700 


Across 
grain. 


III. 

Ten. 

200 
50 
60 


50 
50 


60 
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TABLE    1. 

STRESSES,   IN  POUNDS,  PER  SQUARE   INCH. 
STRENGTH  OF  BRIDGE  AND  TRESTLE  TIMBERS,11 
TENDENTS  OF  BRIDGES  AND  BUILDINGS. 
NEW  ORLEANS,  OCTOBER,  1895. 


Compression 
With  OralE 

CI 

I. 

P 

Transverse. 

Shearing. 

End 
bearlnfr. 

Columns 

ander  16 

dlams. 

Across 
grain. 

Extreme 

fiber 

stress. 

Modulus 

of 
Elasticity. 

With 
grain. 

Across 
grain. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

Five. 

Five. 

Four. 

Six. 

Two. 

Four. 

Four. 

1,400 
1,100 
1,600 
1,600 

900 

700 

1,000 

1,200 

500 
200 

850 
800 

1,000 
700 

1,200 

1,100 
800 

1,000 
800 
700 

650,000 
600,000 
850,000 
700,000 

200 
100 
160 
150 

1,000 
500 

1,250 

1,200 
1,200 

800 

800 

800 

1,000 

1,000 

800 

800 

800 

800 

1,000 

800 

800 

260 
200 
200 

600,000 
600,000 
600,000 

100 

1,000 

1,200 

100 
100 
100 
100 

800 
700 
600 
800 
800 
800 
760 
800 

700.000 
600,000 
460,000 
460,000 
850,000 
500,000 
850,000 
600,000 

1,200 

200 
160 
200 
200 
250 
200 

750 
600 

1,200 

1,200 

400 

150 
100 

400 

13 
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TABLE  2.— S  —  600  POUNDS. 

SAFE  LOADS  IN  POUNDS 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recommended  for  Hemlock. 


■ 

«0 

«0 
H 

Span 

H 

00 

in 

O 

a 

Feet. 

S5 

6 

H 

w 

o 

5      1 

240 

** 

i 

6 

7 

240 
240 

8 

240 

*  CD 

9 

240 

S" 

i 

10 

240 

11 

220      | 

12 

200 

18 

190 

14 

170 

• 

15 

160 

a 

0 

16 

150 

o 

17 

140 

•H 

18 

180 

•o 

19 

180 

08 

- 

O 

■«* 

20 

120 

3 

21 

o 

•** 
1 

22 

1 
to 

28 

a 

24 

m 

08 

0 

26 

• 

26 

B 

CO 

27 

o 

u 

28 

o 

o 

29 

4-v 

<o 

o 

80 

a 

d 

81 

•H 

09 

82 

00 

* 

88 
84 

85 
86 

DEPTH  OF  BEJH  IN  IN0M8. 


Notb.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in  pounds 
by  the  proper  tabular  value. 
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TABLE  2.— S  —  600  POUNDS, 
UNIFORMLY  DISTRIBUTED, 
BEAMS,  EACH  ONE  INCH  THICK, 
FIBER  STRESS  800  POUNDS  PER  SQUARE  INCH. 

Recommended  for  Hemlock. 


• 

3 
i 

CD 

DEPTH  OF  BEAM  IN  IJfOHKS. 

Span 

In 
Feet. 

© 

It 

14 

1 

15 

16 

18 

20 

22 

24 

35 

w 

590 

560 

600 

640 

720 

800 

880 

960 

5 

G00 

660 

600 

640 

720 

800 

880 

960 

6 

590 

560 

600 

640 

720 

800 

880 

960 

7 

520 

560 

600 

640 

720 

800 

880 

960 

8 

020 

560 

600 

640 

720 

800 

880 

960 

9 

520 

560 

600 

640 

720 

800 

880 

960 

10 

520 

660 

600 

640 

720 

800 

880 

960 

11 

620 

560 

600 

640 

720 

800 

880 

960 

12 

520 

.  560 

600 

640 

720 

800 

880 

960 

18 

• 

• 

520 

660 

600 

640 

720 

800 

880 

960 

14 

a 

a 

520 

560 

600 

640 

720 

800 

880 

960 

15 

© 

ft 

520 

560 

600 

640 

720 

800 

880 

960 

16 

a 

520 

560 

600 

640 

720 

800 

880 

960 

17 

•o* 

c8 

620 

560 

600 

640 

720 

800 

880 

960 

18 

O 

520 
520 

560 
560 

600 
600 

640 
640 

720 
720 

800 
800 

880 
880 

960 
960 

19 
20 

3 

520 

560 
|   660 

600 
600 

640 
640 

720 
720 

800 
800 

880 
880 

960 
960 

21 
22 

i 

1 

lib     1 

490 

I   560 

600 
600 

640 
640 

720 
720 

800 
800 

850 
880 

960 
960 

23 
24 

eg 

470 

540 

£3 

« 

s 

9 

450 

520 
500 
480 

600 

640 

720 
720 
720 

800 
800 

800 

880 
880 

880 

960 
960 
980 

25 

26 
27 

480 

AH  I 

1  640 

c. 

420 

560 

680 

S 

400 

470 

640 

610 

720 

800 

880 

960 

28 

QB 

890 

450 

520 

590 

720 

800 

880 

960 

29 

& 

850 

440 

500 

570 
550 

720 

800 
800 

880 
880 

960 
960 

80 
81 

70A 

680 

680 

800 

880 

960 

82 

520 

650 

800 

880 

960 

88 

500 

640 

880 

960 

84 

490 

620 

760 

880 

980 

85 

470 

600 

740 

880 

960 

86 

212 


TABLE  8.— S  —  700  POUNDS. 

SAFE  LOADS  IN  POUNDS 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recommended  for  White  Pine,  Norway  Pike,  Spruce,  and 

Eastern  Fir. 


«0 

S 

as 

£ 

Ph 
O 

A 
ft 

M 


Feet. 


OF  BEAM  IN  1H0HB8. 


o 

5 

280 

nee 
ring 

6 

280 

7 

280 

3« 

8 

280 

9 

280 

s 

10 

280 

11 

tto  1 

12 

240 

18 

220 

14 

200 

• 

<0 

a 

O 

15 

190 

16 

180 

17 

170 

a 

18 

160 

•a 

cB 

19 

150 

O 

F-< 

20 

140 

2 

© 

21 

j 

22 

M 

23 

a 

M 

24 

at 

£ 

25 

.o 

• 

26 

s 

27 

28 

o 

29 

*•> 

e 

o 

a 

80 

3 

81 

00 

82 

« 

2 

83 
84 

85 

86 

880 
880 
880 
880 
880 

880 
I 880 


870 

420 

870 

420 

870 

420 

870 

420 

870 

420 

"  SU  I 

290   I 


870 
870 
870 
870 


270 

250 
240 
220 
210 
200 

190 


840 
810 
290 
270 


420 
420 
420 
420 

420 

420 


W 

870 
860 
880 


470 
470 
470 
470 
470 

470 
470 
470 
470 
470 

470 
470 


250 
240 


210 
200 


300 
290 
270 
260 


4WT 

480 

410 


510 
510 
510 
510 
510 

510 
510 
510 
510 
510 

510 
510 
610 
510 


870 


840 
880 

810 
800 
290 
280 
270 


TO" 

470 
450 
480 
410 
390 

880 
860 
850 
840 
880 

810 


I 


560 
660 
560 
560 
560 

560 
560 
560 

560 
560 

560 
560 
560 
560 
560 


660 
TO" 
610 
490 
470 

450 
480 
410 
400 
880 

870 


Note.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in  pounds 
by  the  proper  tabular  value. 
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TABLE  3.— S  =  700  POUNDS. 
UNIFORMLY  DISTRIBUTED, 
BEAMS,  EACH  ONE  INCH  THICK, 
FIBER  STRESS  700  POUNDS  PER  SQUARE  INCH. 

Recommended  for  White  Pine,  Norway  Pine,  Spruce  and 

Eastern  Fir. 




- 

~ 

■ 

SO 

a 

M 

DEPTH  OF  BBAM  IN  INCHES. 

Span 

in 
Feet. 

& 

o 

0 

It 

14 

15 

16 

is 

20 

22 

24 

610 

660 

700 

750 

840 

980 

1080 

1120 

5 

610 

660 

700 

750 

840 

980 

1080 

1120 

6 

610 

660 

700 

750 

840 

980 

1080 

1120 

7 

610 

660 

700 

750 

840 

980 

1080 

1120 

« 

610 

660 

700 

750 

840 

980 

1080 

1120 

9 

610 

660 

700 

750 

840 

980 

1080 

1120 

10 

610 

660 

700 

750 

840 

980 

1080 

1120 

11 

610 

660 

700 

750 

840 

930 

1080 

1120 

12 

610 

660 

700 

750 

840 

980 

1080 

1120 

18 

• 

ce 

610 

.  660 

700 

750 

840 

980 

1080 

1120 

14 

a 

ft 

610 

660 

700 

750 

840 

980 

1080 

1120 

15 

o 

Q. 

610 

650 

700 

750 

840 

980 

1080 

1120 

16 

a 

610 

650 

700 

750 

840 

980 

1080 

1120 

17 

1 

610 

660 

700 

750 

840 

980 

1080 

1120 

18 

610 

650 

700 

750 

840 

960 

1080 

1120 

19 

"3 

610 

660 

700 

760  . 

840 

980 

1080 

1120 

20 

f 

610 

660 

1   6  0 
I   650 

700 
700 

750 
760 

840 
840 

980 
980 

1080 
1080 

1120 
1120 

21 
22 

be 

Mo  I 

1^ 

% 

670 

700 
700 

750 
760 

840 
840 

980 
980 

1080 
1080 

1120 
1120 

28 
24 

3 

660 

640 

J3 
« 

■ 

B 

520 

610 
500 

700 

750 

1750 

840 
840 

980 
980 

1080 
1080 

1120 
1120 

25 
26 

9 

600 

6*0  | 

1 

190 

570 

650  ' 

741) 

840 

980 

1080 

1120 

27 

470 

640 

690 

710 

840 

980 

1080 

1120 

28 

460 

520 

600 

600 

840 

980 

1080 

1120 

29 

& 

440 

510 

580 

660 

840 

980 

1080 

1120 

80 

640 

980 

1080 

1120 

81 

620 

700 

980 

1080 

1120 

82 

« 

600 
680 

770 
740 

980 

1080 
1080 

1120 
1120 

88 
84 

Mo 

- 

570 

720 

890 

1080 

1120 

86 

550 

700 

800 

1080 

1120 

86 
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TABLE  4.— S  —  750  POUNDS. 

SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recommended  for  California  Redwood. 


CO 
M 

Span 

DEPTH  OF  BEAM  IN  INDHE8. 

Ph 
O 

as 

w 

In 

Feet. 

• 

7 

8 

9 

10 

11 

12 

o 

5 

800 

850 

400 

450 

500 

550  . 

600 

• 

9  60 

6 

300 

860 

400 

450 

500 

550 

600 

itanc 
earii 

7 

800 

850 

400 

450 

500 

550 

600 

8 

800 

850 

-     400 

450 

500 

550 

600 

»• 

9 

800 

850 

400 

450 

500 

550 

600 

«  i 

10 

900 

850 

I       850 

400 
400 

450 
450 

500 
500 
500 

550 
550 

550 

600 

11 
12 

270      1 
250 

600 

840 
810 
290 

|       400              450 

600 

18 

280 

400              450 

500 

550 

600 

• 

14 

210 

880      1        450 

500 

550 

600 

p 

15 
16 
17 

200 
190 
180 

270 
260 
240 

860 

I        450 

500 

550 
550 

1        550 

600 

0 

880 
810 

420      1 

I       500 

600 

400 

'        490      1 

600 

0 

-•* 

18 
19 

170 
160 

280 
210 

290 
280 

870 
860 

460      | 
440 

|        550 

600 

Uo 

I        600 

o 

20 

270 

840 

420 

510 

1       600 

fit 

21 

260 

820 

890 

480 

TT 

2 

22 

240 

810 

880 

460 

540 

i 

28 

280 

290 

860 

440 

520 

a 

21 

220 

280 

850 

420 

500 

2 

25 

880 

410 

480 

26 

820 

890 

460 

00 

27 

810 

870 

440 

00 

29 

800 

860 

480 

o 

2 

9 

29 

290 

350 

410 

80 

280 

340 

400 

a 

« 

2 

81 
82 
88 
84 

i 

85 

i 

86 

i 

None.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  In 
pounds  by  the  proper  tabular  value. 
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TABLE  4.— S  =  750  POUNDS. 

UNIFORMLY  DISTRIBUTED, 
BEAMS,  EACH  ONE  INCH  THICK, 
FIBER  STRESS  760  POUNDS  PER  SQUARE  INCH. 
Recommended  for  California  Redwood. 


•■» 

s 

■a 

DEPTH  OF  BEAM  IN  I1C0HB8. 

Span 

In 

OQ 

h 
O 

0 

Feet. 

It 

U 

15     16 

18 

20 

22 

24 

M 

660 

700 

750 

800 

900 

1000 

1100 

1200 

6 

660 

700 

760 

800 

900 

1000 

1100 

1200 

6 

660 

700 

760 

800 

900 

1000 

1100 

1200 

7 

660 

700 

760 

800 

900 

lQOO 

1100 

1200 

8 

650 

700 

750 

800 

900 

1000 

1100 

1200 

9 

660 

700 

750 

800 

900 

1000 

1100 

1200 

10 

660 

700 

750 

800 

900 

1000 

1100 

1200 

11 

660 

700 

750. 

800 

900 

1000 

1100 

1200 

12 

• 
ID 

660 

700 

760 

800 

900 

1000 

1100 

1200 

IS 

660 

700 

760 

800 

900 

1000 

1100 

1200 

14 

O 

660 

700 

760 

800 

900 

1000 

1100 

1200 

15 

Q. 

660 

700 

760 

800 

900 

1000 

1100 

1200 

16 

•W4 

650 

700 

760 

800 

900 

1000 

1100 

1200 

17 

^0 

fit 

650 

700 

760 

800 

900 

1000 

1100 

1200 

18 

660 

700 

760 

800 

900 

1000 

1100 

1200 

19 

3 

1 

660 

700 

760 

800 

900 

1000 

1100 

1200 

20 

660 

700 
|   700 
I   700 

750 
750 

800 
800 

900 
900 

1000 
1000 

1100 
1100 

1200 
1200 

21 
22 

to 

a 

640   1 

5 

.a 

610   | 

750 
1   750 

800 
800 

900 
900 

1000 
1000 

1100 
1100 

1200 
1200 

28 
24 

590 

UA    1 

o 

■«■» 
9 

660 

660 

1   750 

800 

900 

1000 

1100 

1200 

26 

540 

680   ' 
610 

TST] 

I   800 

900 
900 

1000 
1000 

1100 
1100 

1200 
1200 

26 
27 

S 

620 

690 

790 

a 

600 

580 

670 

760 

900 

1000 

1100 

1200 

28 

400 

660 

640 

740 

900 

1000 

1100 

1200 

29 

& 

470 

640 

620 

710 

900 

1000 

1100 

1200 

80 

690 

AVo  1 

I  1000 

1100 

1200 

81 

670 

840  ' 

1000 

1100 

1200 

82 

650 
680 

820 
790 

1  1000 

1100 
1  1100 

1200 
1200 

88 
84 

UA 

610 

770 

960 

1100 

1200 

85 

590 

750 

920 

I  1100 

1200 

86 

1 
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TABLE  5.— S  =  800  POUNDS. 

SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EAC1I  END,  MAXIMUM 

Recommended  for  Douglas,  Oregon,  and  Washington  Red  Fib, 

Red   Pine,    Canadian   (Ontario)    Red    Pine,    Cypress, 

Cedar,  Chestnut,  and  California  Spruce. 


• 

s 

i 

h 

0 

Q 

1  Span 

1  iD 
i  Feet. 

DKPTH  OF  BEAM  IN  INCHES. 

• 
1 

i 

i 

i 

• 

7 

8 

9      10 

!    " 

!   IS 

i 

i 

o 

6 

820 

870 

i 

430 

480 

580 

!   690 

640 

stance 
earing. 

6 

820 

870 

^  430      480 

580 

690 

640 

1    7 

820 

870 

i   430   •   480 

530 

590 

640 

>    8 

820 

870 

480   ■   480 

530 

690 

640 

■•2 

;    • 

820 

870 

430 

480 

580 

590 

640 

W 

10 

320 

870 
1   870 

430 

480 

580 
580 
530 

590 
690 
690 

640 

11 

12 

fttt  1 

270 

480      480 
I   480      480 

640 

860   1 

640 

18 
14 

250 
233 

880 
810 

1   480 

480 

630 
580 

690 
690 

640 

• 

EG 

410   1 

|   480 

640 

16 
18 
17 

210 
200 
190 

290 
280 
260 

880   | 

1   480 

530 

690 
690 

1   590 

640 

0 

o 

&50 
330 

4M  | 

420 

[   580 

640 

a 

a 

520   1 

640 

18 

180 

250 

820 

400 

490   1 

I       590 

640 

o 

19 

170 

280 

.   800 

880 

470 

— wi 

1   640 

"3 

20  ' 
21 

290 
270 

360 
840 

460 
420 

540   1 
610 

1   640 

1 

1  Jio 

22 

260 

880 

400 

490 

580 

be 

28 

250      810 

i 

880 

470 

560 

M 

5 

24 

240   1   800 

370 

450 

680 

ct 

£ 

25 

i 

| 

850 

480 

610 

■ 

26 

1 

840 

410 

490 

a 

27 

I 

880 

400 

470 

2 

28 

i 

820 

880 

460 

o 

»  ! 

i 

l           810 

i 

870 

440 

4> 
O 

a 
$ 

0Q 
O 

OS 

i 
30  | 

81 

82 

S3 

34 

85 

i 
i 

: 

i 

1               ' 

1 

36  i 

i 

1 

1 

1 

Note.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in  pounds 
by  the  proper  tabular  value. 


>T1 
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TABLE  5.— S  =  800  POUNDS. 


UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  800  POUNDS  PER  SQUARE  INCH. 

Recommended  for  Douglas,  Oregon,  and  Washington  Red  Fir, 

Red   Pine,    Canadian    (Ontario)    Red    Pine,    Cypress, 

Cedar,  Chestnut,  and  California  Spruce. 


2 

DBPTH  OF  BEAM  15  INCHES. 

Span 

In 
Feet. 

00 
© 

0 

IS 

14 

15 

16 

18 

20 

22 

24 

SB 

M 

680 

760 

800 

860 

960 

1070 

1170 

1280 

5 

690 

760 

800 

850 

960 

1070 

1170 

1280 

6 

690 

760 

800 

860 

960 

1070 

1170 

1280 

7 

690 

760 

800 

860 

960 

1070 

1170 

1280 

8 

690 

750 

800 

850 

960 

1070 

1170 

1280 

9 

690 

760 

800 

860 

960 

1070 

1170 

1280 

10 

690 

760 

800 

850 

960 

1070 

1170 

1280 

11 

690 

760 

800 

850 

960 

1070 

1170 

1280 

12 

0Q 

690 

760 

800 

860 

960 

1070 

1170 

1280 

18 

a 
a 
o 

690 

760 

800 

860 

960 

1070 

1170 

1280 

14 

690 

750 

800 

860 

960 

1070 

1170 

1280 

15 

a 

600 

760 

800 

860 

960 

1070 

1170 

1280 

16 

690 

750 

800 

860 

960 

1070 

1170 

1280 

17 

fit 

690 

760 

800 

850 

960 

1070 

1170 

1280 

18 

690 

750 

800 

850 

960 

1070 

1170 

1280 

19 

—tota 

690 

760 

800 

850 

960 

1070 

1170 

1280 

20 

690 

750 

800 

850 

960 

1070 

1170 

1280 

21 

a 

— swn 

I   760 

800 

860 

960 

1070 

1170 

1280 

22 

660   | 

[   750 

800 

|   800 

860 
860 

960 
960 

1070 
1070 

1170 
1170 

1280 
1280 

28 

24 

620 

k      780 

CO 

O 

•*» 

9 

600 

700 
670 
660 

1   800 

860 
I   860 

960 
960 
960 

1070 
1070 
1070 

1170 
1170 
1170 

1280 
1280 
1280 

26 
26 
27 

680 

Wo  1 

740  ' 

a 

560 

'   840 

3 

680 

620 

710 

810 

960 

1070 

1170 

1280 

28 

• 

■0 

620 

600 

690 

780 

960 

1070 

1170 

1280 

29 

& 

760 
780 

960 

1070 
1  1070 

•1170 
1170 

1280 
1280 

80 
81 

980  1 

710 

900 

1070 

1170 

1280 

82 

690 

870  | 

llOTO 

1170 

1280 

83 

670 

860 

ToWl 

[  1170 

1280 

84 

660 

880 

1020 

1170 

1280 

85 

680 

800 

990  1 

1  1170 

1280 

86 

218 


TABLE  6.— S  —  1,000  POUNDS. 

SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recommended  for  White  Oak,  and  Northern,  or  Shobt-Leaf, 

Yellow  Pine. 


• 

m 

a 

g 

Span 

• 

DEPTH  OF  BEAM  IN  INCHES. 

00 

o 

in 
Feet. 



Q 

i 

6 

T 

t 

8       9      10 

1       '       l 

11 

13 

o 

5 

400 

470 

i 

580      600 

670 

780 

800 

918 
O  a 

6 

400 

470 

530 

600      670 

780 

800 

as  $ 

7 

400 

470 

580 

600 

670 

780 

800 

8 

400 

470 

580 

600 

670 

780 

800 

05 

9 

400 

470 

580 

600 

670 

780 

800 

10 

400 

470 

1   470 

580 

580 

1   580 

600 
600 

600 

670 
670 
670 

780 
780 
780 

800 

11 
12 

860   | 
880 

800 

450 

800 

18 
14 

310 
280 

410 
890 

1   580 

600 
600 

670 
670 

780 
730 

800 

• 

510 

800 

15 
16 
17 

270 
250 
240 

360 
840 
820 

480 
440 
410 

600 

670 
670 

730 

780 

1   730 

800 

9 
O 

560   I 

800 

Pi 

00 

580 

660   1 

800 

Q 

i 

o 

18 
19 

230 
210 

800 
280 

890 
870 

500 

480 

620   | 
590 

1   780 

800 

l 

W6  1 

800 

0 

20 
21 

860 
850 

450   |    560 
480   .    520 

680 
640 

I   800 

760 

<** 
I 

22 

830 

410   1   510 

610 

720 

60 

a 

■4 

M 

28 

310 

890      480 

590 

690 

24 

290 

870   1    460 

560 

670 

c8 

2 

25 

440 

540 

640 

• 

26 

480 

520 

610 

90 

a 
O 

I* 

27 

410 

490 

590 

28 

400 

480 

570 

o 

29 

890 

470 

550 

30 

1   870 

450 

580 

s 

81 

4-i 

SO 

"3 

82 
88 
84 

85 

i 

86 

i        i 

i        ' 

None.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in 
pounds  by  the  proper  tabular  value. 
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TABLE  6.— S  —  1,000  POUNDS. 

UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  1,000  POUNDS  PER  SQUARE  INCH. 

Recommended  for  White  Oak,  and  Northern,  or  Short  Leaf, 

Yellow  Pine. 


DBPTH  OF  BEAM  IH  INCHES. 

Span 

• 



In 
Feet. 

00 
ft. 

o 

IS 

14 

lfi 

16    18 

1      l 
i 

30 

23 

34 

Z 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

5 

870 

980 

1000 

1070 

1200 

1340 

1470 

ieoo 

6 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

7 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

8 

870 

980 

1000 

1070 

1200 

1340 

1470 

1600 

9 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

10 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600  - 

11 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

12 

• 

CD 

870 

980 

1000 

1070 

1200 

1340 

1470 

1600 

13 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

14 

a 
o 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

15 

Pi 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

16 

■pN 

870 

980 

1000 

1070 

1200 

1340 

1470 

1600 

.17 

o 

870 

980 

1000 

1070 

1200 

1340 

1470 

1600 

18 

mm 
mm 

870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

19 

o 

870 

930 

1000 

1070 

1200 

1840 

1470 

1600 

20 

•4*) 

1 
60 

a 

^870 

980 

1000 

1070 

1200 

1840 

1470 

1600 

21 

^Ro""l 

I   930 

1000 

1070 

1200 

1840 

1470 

1600 

22 

e8 

810  | 

I   980 

1000 
1000 

1070 
1070 

1200 
1200 

1840 
1340 

1470 
1470 

1600 
1600 

28 
24 

790 

910 

s 

9 

750 

880 
840 
810 

1000 

1070  1  1200 

1340 
1840 
1840 

1470 
1470 
1470 

1600 
1600 
1600 

25 
26 

27 

720 

Mo  | 

920 

1  1070 

1200 

a 

At 

690 

iUo 

1200 

670 

770 

890 

1010 

1200 

1340 

1470 

1600 

28 

•ml 

to 

650 

750 

850 

990 

1200 

1340 

1470 

1600 

29 

680 

780 

830 

950 
910 

1200 

1840 
1840 

1470 
1470 

1600 
1600 

80 
31 

1160 

890 

1180 

1340 

1470 

1600 

82 

860 
840 

1090 
1060 

1840 

1470 
|  1470 

1600 
1600 

88 
34 

rtio 

810 

1080 

1270 

1470 

1600 

85 

• 

790 

1000 

1280  | 

I  1470 

1600 

86 
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TABLE  7.— S  =  1,100  POUNDS. 

SAFE  LOADS  IK  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recommended  for  Douglas,    Oregon,   or   Washington  Yellow 

Fir  or  Pine. 


a 

a 

« 

H 

00 

h 

o 

Q 

a 


Span 

in 
Feet. 


DEPTH  OP  BEAM  IN  INCHES. 


6 


8 


2 

5 

440 

510 

580 

[stance 
earing. 

6 

440 

510 

590 

7 

440 

510 

590 

8 

440 

510 

590 

••2 

9 

440 

510 

590 

10 

440 

510 
1   510 

590 

11 
12 

370 

590 

500   1 

1   590 
I   590 

13 
14 

340 
810 

460   1 
430 

• 

UA 

« 

15 

290 

400 

520 

s 
o 

16 

280 

870 

490 

Pi 

17 

260 

850 

460 

d 

18 

240 

840 

440 

0  • 

19 

280 

820 

410 

0 

»•* 



20 

890 

"3 

3 
1 

21 

370 

22 

860 

60 

23 

840 

a 

2 

24 

880 

03 

£ 

25 

• 

26 

• 

27 

o 

u 

28 

o 

0 

29 

♦* 

o 

80 

a 

81 

0 

32 

94 

as 

83 

84 

660 
660 
660 
660 
660 

660 
660 
660 
660 
660 

660   I 


35 

36 


580 
550 
620 

500 
470 
450 
480 
410 


10 


780 
730 
730 
780 
780 

780 
730 
730 
780 
730 

730 
730 


680 
640 

610 
580 
560 
580 
510 

490 
470 
450 
440 
420 

410 


11 


810 
810 
810 
810 
810 

810 
810 
810 
810 
810 

810 
810 
810 
810 


780 

740 
700 
670 
640 
620 

590 
570 
550 
580 
510 

490 


I 


12 


880 
880 
880 
880 
880 

880 

880 
880 
880 
880 

880 
880 
880 
880 
880 


880 

800 
770 
730 

700 
680 
650 
630 
610 

590 


Note— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in  pounds 
by  the  proper  tabular  value. 
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TABLE  7.— S  =  1,100  POUNDS. 

UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  1,100  POUNDS  PER  SQUARE  INCH. 

Recommended    for  Douglas,  Obegon,  or    Washington  Yellow 

Fib  or  Pine. 


1 

DEPTH  OF  BEAM  IN  INCOE8. 

Span 

in 
Feet. 

s 

H 
M 
H 
00 

o 

0 

IS 

14 

15 

16 

18 

20 

23 

34 

060 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

5 

960 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

6 

960 

1030 

1100 

1170 

1320 

1470 

1610 

1760 

7 

960 

1080 

1100 

1170 

1320 

1470 

1610 

1760 

8 

960 

1030 

1100 

1170 

1820 

1470 

1610 

1760 

9 

950 

1030 

1100 

1170 

1820 

1470 

1610 

1760 

10 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

11 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

12 

• 

00 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

13 

a 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

14 

0 

a 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

15 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

16 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

17 

If 

eg 

o 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

18 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

19 

4 
O 

950 

1080 

1100 

1170 

1820 

1470 

1610 

1760 

20 

T 

950 

1080 
|   1080 

1100 
1100 

1170 
1170 

1820 
1820 

1470 
1470 

1610 
1610 

1760 
1780 

21 
22 

60 

1 

08 
9 

« 

3 

9 

UA   1 

900 

1   1080 

1100 
1  1100 

1170 
1170 

1820 
1820 

1470 
1470 

1610 
1610 

1760 
1760 

28 
24 

860 

1  iooo"  1 

830 

960 

1  1100 

1170 

1320 

1470 

1610 

1780 

25 

790 

920 
890 

iWo 

1020 

1  1170 

1820 
1820 

1470 
1470 

1610 
1610 

1760 
1760 

26 

27 

O 

770 

iiW 

& 

740 

850 

980 

1120 

1820 

1470 

1610 

1760 

28 

9 

710 

880 

950 

1080 

1820 

1470 

1610 

1760 

29 

2 

690 

800 

920 

1040 
1010 

1820 

1470 
|  1470 

1610 
1610 

1760 
1760 

80 
31 

'  1280  1 

980 

1240 

1470 

1610 

1760 

82 

950 
920 

1200  1 
1160 

1  1470 

1610 
1610 

1760 
1760 

88 
84 

lUt> 

890 

1180 

1400 

1610 

1760 

85 

870 

1100 

1860 

1610 

1760 

86 
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TABLE  8.— S  =  1,200  POUNDS. 

SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 

Recomm mended  for  Southern,  Long  Leaf,  or  Georgia  Yellow 

Pine. 


3 

H 

£ 

O 

Q 

fc 

w 


©  60 

3  5. 

CO  « 


OS 

•a 

a 

o 
£ 

AS 

o 

o 

t 

to 

a 

jO 
I 

09 
eo 

2 

o 


9 
O 

as 


£ 


Span 

in 
Feet. 


DEPTH  OP  BEAM  IK  INCHES. 


8 


10 


II 


IS 


5 

480 

500 

640 

720 

800 

880 

960 

6 

480 

560 

640 

720 

800 

880 

960 

7 

480 

560 

640 

720 

800 

880 

960 

8 

480 

560 

640 

720 

800 

880 

960 

Oft 

480 

560 

640 

720 

800 

880 

960 

10 

480 

560 

F   560 

640 
640 

|   640 

720 
720 
720 

800 
800 
800 

880 
880 
880 

960 

11 

4J&  '| 

400 

960 

12 

M   1 

960 

18 

870 
840 

500 
470 

1   640 

720 
1   720 

800 
800 

880 
880 

960 

14 

Mo  1 

960 

15 

820 
800 

280 

440 
410 
890 

570   | 

680 

500 

1   720 

800 

I   800 

880 

880 

j   880 

I   880 

960 

16 

Uo  | 

640 

980 

17 

790   1 

960 

18 

270 
250 

860 
840 

470 
450 

600 
570 

740   1 
700 

960 

1 

19 

w 

980 

20 

240 

880 

480 
410 

540 
510 

670 
640 

810   j 
770 

1   960 

21 

M 

22 

890 

490 

610 

780 

870 

28 

870 

470 

580 

700 

880 

24 

860 

450 

560 

670 

800 

26 

580 

650 

770 

28 

510 

620 

740 

27 

500 

600 

710 

28 

480 

580 

690 

29 

460 

560 

660 

80 

440 

540 

640 

81 

82 

38 

84 

86 

1 

86 

Notb.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  Inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in 
pounds  by  the  proper  tabular  value. 
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TABLE  8.— S  —  1,200  POUNDS. 

UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  1,200  POUNDS  PER  SQUARE  INCH. 

Recommended  for  Southern,  Long-Leaf,   or   Geobgia    Yellow 

Pine. 


• 

s 

] 

DEPTH  OF  BEAM  El  IHCHUJ. 

Span 

N 

g 

QD 

o 

In 
Feet. 

Q 

IS 

14 

1ft 

16 

18 

20 

22 

24 

SB 

w 

1040 

1120 

1200 

1280 

• 
1440 

1600 

1760 

1920 

5 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

6 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

7 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

8 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

9 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

10 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

11 

1060 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

12 

• 

00 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

18 

S 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

14 

0 
0 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

15 

o, 

0 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

16 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

17 

<fi 

0 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

18 

p>4 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

19 

ot 

O 

1040 

1120 

1200 

1280 

1440 

1600 

1760 

1920 

20 

I 

1040 

1120 
I   1120 
1   1120 

1200 
1200 

1280 
1280 

1440 
1440 

1600 
1600 

1760 
1760 

1920 
1920 

21 
22 

60 

a 

1020   1 

X 

9 

960  | 

1200 
|  1200 

1280 
1280 

1440 
1440 

1600 
1600 

.  1760 
1760 

1990 
1920 

28 
24 

940 

iWo  J 

0\ 

900 

1040   1 
1000 
970 

1  1200 

1280 
I  1280 

1440 
1440 
1440 

1600 
1600 
1600 

1760 
1760 
1760 

1920 
1920 
1920 

25 
26 
27 

s 

I 

870 

1  11U  | 

1110 

840 

iUo 

08 

810 

980 

1070 

1220 

1440 

1600 

1760 

1920 

28 

so 

CO 

780 

900 

1080 

1180 

1440 

1600 

1760 

1920 

29 

2 

750 

870 

1000 
970 

1140 
1100 

1440 

1600 
1600 

1760 
1760 

1920 
1920 

80 
81 

m 

940 

1070 

1860 

1600 

1760 

1920 

82 

910 
880 

1080 
1000 

1810 
1270 

1600 

1760 
k  1760 

1920 
1920 

88 
84 

iW6 

860 

960 

1280 

1520 

1760 

1920 

85 

880 

950 

1200 

1480  ! 

I  1760 

1920 

86 
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TABLE  9.— S  —  1,250  POUNDS. 


SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 


s 

Span 

DEPTH  OF  BEAM  IH  INCHES. 

£ 

O 
Q 

in 

Feet. 

I 

6 

7 

|    8   !    9   i   10 

11 

12 

w 

i       i       1 

5 

5 

500 

680 

670 

760 

880 

920 

1000 

SS 

e 

500 

580 

670 

750 

880 

920 

1000 

2  o 

*j  OS 

co  ep 

7 

500 

680 

670 

750 

880 

920 

1000 

8 

500 

580 

670 

750 

880 

920 

1000 

S  « 

a 

9 

500 

680 

670 

750 

880 

920 

1000 

10 

600 

580 
I   680 

670 

670 

1   670 

760 
750 
750 

880 
830 
880 

920 
920 
920 

1000 

11 
12 

450   1 
420 

1000 

570   1 

1000 

13 
14 

880 
850 

620   1 
480 

1   670 

750 

880 
880 

920 
920 

1000 

• 

JU  1 

1   750 

1000 

15 
16 
17 

880 
820 
800 

450 
480 
400 

600   1 

1   750 

880 

920 
920 

[   920 

1000 

P4 

0 
0 

a. 

550   ' 
520 

70»   1 

I   830 

1000 

670 

820   | 
770  J 
780 

1000 

a 

18 
19 

280 
270 

880 
850 

480      680 
470      600 

1   920 

1000 

at 

1  tto  1 

1000 

O 

•-* 

P"4 

ao 

450 

570 

690 

850   1 

1000 

5 

21 

480 

540 

650 

810 

0 

22 

400 

520' 

680 

770 

910 

1 

(8 

23 

880 

490 

609 

780 

870 

a 

24 

870      470 

680 

700 

830 

3 

at 

25 

850 

450 

550 

680 

800 

a* 

26 

680 

650 

770 

• 

ao 

27 

1  " 

620 

620 

740 

2 

28 

- 

500 

600 

710 

o 

29 

i 

480 

660 

680 

3 

| 

80 

1 

470 

660 

670 

a 

81 

i 

5 

« 

82 

■ 

CP 

88 

i 

tf 

84 

85 
86 

i 

1 
i 

Note.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load  in  pounds 
by  the  proper  tabular  value. 
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TABLE  9.— S  —  1,250  POUNDS, 


UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  1,250  POUNDS  PER  SQUARE  INCH. 


DEPTH  OF  BEAM  IN  INCHES. 

Span 

83 

00 

w 

£4 

in 
Feet. 

00 

h 
0 

Q 

IS 

14 

15  ,   16 

i 

18  :  20 

1 

22 

24 

as 

M 

M 

1080 

1170 

1250 

1880 

1500 

1670 

1880 

2000 

5 

1080 

1170 

1250 

1880 

1500 

1670 

1880 

2000 

6 

1080 

1170 

1250 

1880 

1500 

1670 

1830 

2000 

7 

1080 

1170 

1250 

1380 

1500 

1670 

1830 

2000 

8 

1080 

1170 

1250 

1830 

1500 

1670 

1880 

2000 

9 

1080 

1170 

1260 

1880 

1500 

1670 

1880 

2000 

10 

1080 

1170 

1250 

1880 

1500 

1670 

1830 

2000 

11 

1080 

4170 

1260 

1830 

1500 

1670 

1880 

2000 

12 

• 

1080 

1170 

1250 

1380 

1500 

1670 

1830 

2000 

18 

•0 

1080 

1170 

1250 

1880 

1500 

1670 

1880 

2000 

14 

a 
0 

1080 

1170 

12"0    1880 

1600 

1670 

1830 

2000 

15 

P. 

£ 

1080 

1170 

1250 

1330 

1500 

1670 

1880 

2000 

16 

•o 

1080 

1170 

1250 

1330 

1600 

1670 

1880 

2000 

17 

0 

1080 

1170 

1250 

1830 

1500 

1670 

1830 

2000 

18 

1—+ 

1080 
1080 

1170 
1170 

1250 
1250 

1380 
1830 

1500 
1500 

1670 
1670 

1880 
1880 

2000 

2000 

19 
20 

f 

1080 

1170 
1   1170 

1250 
1250 

1830 
1330 

1600 
1500 

1670 
1670 

1830 
1830 

2000 
2000 

21 
22 

P 

ioW  J 

1020   | 

I   1170 

1260 
1  1250 

1330 
1380 

1500 
1600 

1670 
1670 

1880 
1880 

2000 
2000 

23 
24 

980 

iitt  | 

mm 

•a 
O 

♦J 
© 

980 

1100  J 

1  1250  1  1880 

1500 

1670 

1880 

2000 

25 

900 

1050 

lSSPl  1880 

1500 

1670 

1830 

2000 

26 

870 

1020 

1160    1820 

1500 

1670 

1880 

2000 

27 

09 

840 

970 

1120 

1270 

1500 

1670 

1830 

2000 

28 

OB 
09 

899 

980 

1070    1280 

1600 

1670 

1830 

2000 

29 

£ 

780 

910 

1040 

1180 
1150 

1500 

1670 
1670 

1830 
1880 

2000 
2000 

30 
81 

14^0 

1110 

1410 

1670 

1830 

2000 

82 

1080 
1040 

1360 
1820 

1670 

1880 
1830 

2000 
2000 

33 
84 

USo 

1010 

1290 

1590 

1880 

2000 

85 

990 

1260 

1540 

1880 

2000 

86 

14 
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TABLE  10.— S  —  1,500  POUNDS. 

SAFE  LOADS  IN  POUNDS, 

FOR  RECTANGULAR  WOODEN 

SUPPORTED  AT  EACH  END,  MAXIMUM 


• 

s 

t 

8 

ft. 

;  Span 

1 

DEPTH  OF  BEAM  IN  UfOIEB 

• 

I 

1  in 

i 

i 

1 

Q 

1    • 

1 

7 

8 

9      10 

11 

19 

1 

3 

5 

600 

700 

800' 

900 

1000 

1100 

1200 

•  6C 

So 

6 

600 

700 

800 

900 

1000 

1100 

1200 

7 

600 

700 

800 

900 

1000 

1100 

1200 

■+»  CO 

8 

600 

700 

800 

900 

1000 

1100 

1200 

a" 

9 

600 

700 

800 

900 

1000 

1100 

1200 

10 

600 

700 
700 

800 
800 

900 
900 

1000 
1000 
1000 

1100 
1100 
1100 

1200 

11 
12 

500 

1200 

680   1 
620   | 

1   800      900 

1200 

18 

460 

1   800   1   900 

1000 

1100 

1200 

14 

420 

580 

■"Wo""!   900 

1000 

1100 

1200 

a 

15 
16 
17 

400 
880 
860 

M0 
520 
480 

720 

1   900 

1000 
1000 

1100 

1100 

|   1100 

1200 

o 

660 
620 

840 
800 

1200 

p. 

a 

•^ 

cfl 

o 

980   1 

1200 

18 
19 

840 
820 

460 
420 

580 
560 

740 
720 

920   1 
880 

1   1100 

1200 

iM  1 

|   1200 

CB 

20 
21 

800 

400   ! 

1 

540 
520 

680 
640 

840 
780 

1020 
960 

1200 

o 

1  ii44 

1 

22 

480 

620 

760 

920 

1080 

(ft 

1   28 

460 

580 

720 

880 

1040 

3 

24 

440 

560 

700 

840 

1000 

OS 

2 

25 

i 

660 

820 

980 

1 

26 

640 

780 

920 

27 

620 

740 

880 

28 

1 

600 

720 

860 

o 

29 

i 

580 

700 

820 

o 

a 

<d 
•*» 
a 

•■4 

OS 

0) 

80 
31 
82 
88 

84   , 

1 

560 

i 

660 

800 

85 

1 

36 

* 

1 

Notb.— To  obtain  the  safe  load  for  any  thickness,  multiply  proper  tabular 
value  by  the  thickness  of  beam  in  Inches. 

To  obtain  the  required  thickness  for  any  load,  divide  the  given  load. in 
pounds  by  the  proper  tabular  value. 
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TABLE  10.— S  «  1,500  POUNDS. 

UNIFORMLY  DISTRIBUTED, 

BEAMS,  EACH  ONE  INCH  THICK, 

FIBER  STRESS  1500  POUNDS  PER  SQUARE  INCH. 


DBPTO  OP  BEAM  IN  INCHES. 


IS 


14 


1ft 


16. 


18 


20 


33 


34 


1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1800 

1400 

1230 
1180 

nao 

1080 
1040 
1000 


1400 
1400 


940 


IBo" 

1820 
1260 
1220 
1160 
1120 

1080 


1600 

1000 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1600 

1000 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1500 

1000 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1000 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1600 

1600 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

1500 

1600 

1800 

2000 

2200 

2400 

i446  | 

1  1600 

1800 
1800 

2000 
2000 

2200 
2200 

2400 

1880 

4U5 

2400 

1840 

1620 

1800 

2000 

2200 

2400 

1280 

1480 

1800 

2000 

2200 

2400 

1240 

1420 

1800 

2000 
2000 

2200 
2200 

2400 

iho 

2400 

1680 

2000 

2200 

2400 

1640 
1580 

2000 

2200 

2200 

2400 

lUo 

2400 

1540 

1900 

2200 

2400 

1600 

1840 

2200 

2400 

( 

V 

n 

a 

Span 

* 

in 

O 

Feet. 

0 

fc 

M 

5 
6 
7 
8 
9 

10 
11 
12 
18 
14 

16 
16 
17 
18 
19 

20 
21 
22 
28 
24 

25 
26 
27 
28 
29 

80 
81 
82 
88 
84 

85 
86 


BD 

a 

§ 

p. 

d 
•O 

O 


a 

t 

* 
a 


9 
o 

a 

eS 


2 
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TABLE  11.— E  =  700,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Cedar  and  California  Redwood. 


Span 

in 
Feet. 


I 


DEPTH  OF  BEAM  IN  INCHES. 


8 


10 


11 


13 


IS 


5 
6 
7 
8 
9 

10 
11 
12 
18 
14 

15 
16 
17 
18 
19 

20 
21 
22 
28 
24 

26 
26 
27 
28 
29 

80 
81 
82 
88 
84 

85 


0.22 
0.89 
0.61 
0.91 
1.90 

1.79 
2.88 
8.09 
8  91 
4.90 

6.08 

7.81 

8.77 

10.41 

12.25 

14.29 


0.14 
0.24 
0.39 
0.58 
0.82 

1.18 
1.50 
1.94 
2.47 
8.09 

8.79 
4.61 
5.52 
6.56 
7.71 

9.00 


0.09 
0.16 
0.26 
0.89 
0.55 

0.75 
1.00 
1.80 
1.66 
2.07 

2.54 
8.09 
8.70 
4.39 
5.17 

6.03 
6.98 
8.02 
9.17 
10.41 


0.07 
0.11 
0.18 
0.27 
0.88 

0.58 
0.70 
0.91 
1.16 
1.45 

1.79 
2.17 
2.60 
3.09 
8.63 

4.24 
4.90 
5.68 
6.44 
7.81 


0.05 

0.04 

0.08 

0.06 

0.18 

0.10 

0.20 

0.15 

0.28 

0.21 

0.89 
0.51 
0.67 
0.86 
1.06 


0.29 
0.39 
0.50 
0.64 
0.80 


1.80 

0.98 

1.58 

1.19 

1.90 

1.42 

2.25 

1.69 

2.65 

1.99 

8.09 

2.82 

8.57 

2.68 

4.11 

3.09 

4.69 

3.52 

5.88 

4.01 

6.08 

4.53 

6.78 

5.09 

7.59 

5.70 

8.47 

6.86 

9.41 

7.07 

10.42 

7.82 

0.08 
0.05 
0.08 
0.11 
0.16 

0.22 
0.80 
0.39 
0.49 
0.61 

0.75 
0.91 
1.10 
1.80 
1.53 

1.79 
2.07 
2.88 
2.72 
3.09 


6.08 


8.49 

2.74 

3.92 

8.09 

4.89 

3.45 

4.90 

3.85 

5.44 

4.28 

0.02 
0.04 
0.06 
0.09 
0.13 

0.18 
0.28 
0.30 
0.39 
0.48 

0.59 
0.72 
0.86 
1.02 
1.20 

1.41 
1.63 
1.87 
2.14 
2.48 


4.74 


Not*.— The  deflection  of  a  beam  carrying  any  uniformly  distributed  load 
will  be  total  load  *n  pounds  x  proper  tabular  value 
1,000  x  width  of  beam  in  Inches. 

For  important  work,  especially  if  the  beam  be  large,  the  above  tabular  values 
should  be  doubled. 
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TABLE  11.— E  =  700,000  POUNDS, 


WOODEN    BEAMS,    EACH    ONE    INCH    THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS 
OVER  ENTIRE  BEAM. 

Recommended  for  Cedar  and  California  Redwood. 


DEPTH  OP  BEAM  IN  INCHES. 

Span 
In 

14 

15 

16 

18 

20 

33 

24 

Peet. 

0.02 

0.01 

0.01 

1 

5 

0.08 

0.02 

0.02 

6 

0.05 

0.04 

0.08 

7 

0.07 

0.06 

>      0.05 

8 

0.10 

0.08 

0.07 

9 

0.14 

0.11 

0.09 

0.07      '      0.05 

0.04 

0.08 

10 

0.19 

0.15 

0.18 

0.09            0.06 

0.05 

0.04 

11 

0.24 

0.20 

0.16 

0.11 

0.08 

0.06 

0.05 

12 

0.81 

0.25 

0.21 

0.15      I      0.11 

0.08 

0.06 

13 

0.89 

0.81 

0.26 

0.18 

0.13 

0.10 

0.08 

14 

0.47 

0.89 

0.82 

0.22 

0.16 

0.12 

0.09 

15 

0.57 

0.47 

0.89 

0.27      '      0.20 

■     0.15 

0.11 

16 

0.89 

0.58 

0.46 

0.83 

0.24 

0.18 

0.14 

17 

0.82 

0.67 

0.56 

0.89 

0.28 

0.21 

0.16 

18 

0.98 

0.78 

0.65 

0.45 

0.88 

0.25 

0.19 

19 

1.12 

9*91 

0.75 

0.58 

0.89 

0.29 

0.22 

20 

1.80 

1.06 

0.87 

0.61 

0.45 

0.84 

0.26 

21 

1.50 

1.22 

1.00 

0.70 

0.51 

0.89 

0.80 

22 

1.71 

1.89 

1.15 

0.80 

0.58 

0.44 

0.84 

28 

1.94 

1.58 

1.80      |      0.91 

0.67 

0.50 

0.89 

24 

2.20 

1.79 

1.47      '      1.08 

0.75 

0.57 

0.44 

25 

2.47 

2.01 

1.66 

1.16 

0.85 

0.64 

0.49 

28 

2.77 

2.25 

1.85 

1.80 

0.95 

0.71 

0.55 

27 

8.09 

2.51 

2.07 

1.45 

1.06 

0.80 

0.61 

28 

8.48 

2.79 

2.80 

1.61 

1.18 

0  88 

0.68 

29 

8.79 

8.09 

2.54            1.79 

1.80 

0.98 

0.75 

80 

2.81 

1-97 

1.44 

1.08 

0.88 

81 

8.09 

2.17 

1.58 

1.19 

0.91 

82 

8.88 

2.88 

1.78 

1.80 

1.00 

88 

8.70 

2.60 

1.90 

1.42 

110 

84 

4.04 

2.84 

2.07 

1.55 

1.20 

35 

1 

4.89 

8.09 

2.25 

i 

1.69 

1.80 

86 

280 


TABLE  12.— E  —  900,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Hemlock  and  Ctpbbss. 


Span 
in 

DfePTH  OF  BEAM  IN  1N0HB8. 

Feet. 

6 

7 

8 

9 

10 

11        i 

12 

18 

5 

0.17 

0.11 

0.07 

0.05 

0.04 

0.08 

0.02 

0.02 

6 

0.80 

0.19 

0.18 

0.09 

0.06 

0.05 

0.04 

0.08 

7 

0.48 

0.80 

0.20 

0.14 

0.10 

0.08 

0.06 

0.05 

8 

,  0.71 

0.45 

0.80 

0.21 

0.15 

0.12 

0.09 

0.07 

9 

1.01 

0.64 

0.48 

0.80 

0.22 

0.16 

0.18 

0.10 

10 

1.89 

0.87 

0.59 

0.41 

0.80 

0.28 

0.17 

0.14 

11 

1.85 

1.17 

0.78 

0.55 

0.40 

0.80 

0.28 

0.18 

12 

2.40 

1.51 

1.01 

0.71 

0.52 

0.89 

0.80 

0.24 

IS 

8.04 

1.92 

1.80 

0.90 

0.66 

0.60 

0.88 

0.80 

14 

8.81 

2.40 

1.61 

1.18 

0.82 

062 

0.48 

0.87 

15 

4.69 

2.95 

1.98 

1.89 

1.01 

0.76 

0.59 

0.46 

16 

5.69 

8.58 

2.40 

169 

1.28 

0.92 

0.71 

0.56 

17 

6.82 

4.80 

2.88 

2.02 

1.47 

1.11 

0.85 

0.67 

18 

8.10 

5.10 

8.42 

2.40 

1.75 

1.81 

1.01 

0.80 

19 

9.58 

6.00 

4.02 

2.82 

2.06 

1.55 

1.19 

0.94 

20 

11.11 

7.00 

4.69 

8.29 

2.40 

1.80 

1.89 

1.09 

21 

5.48 

8.81 

2.78 

2.09 

1.61 

1.26 

22 

6.24 

4.88 

8.19 

2.40 

1.85 

1  45 

28 

7.18 

5.01 

8.65 

2.74 

2.11 

1.65 

24 

8.10 

5.69 

4.15 

8.12 

2.40 

1.89 

26 

1 

4.69 

8.52 

2.71 

2.18 

26 

5.27 

8.96 

8.05 

2.40 

27 

5.90 

4.44 

3.42 

2.57 

28 

I 

6.59 

4.96 

8.81 

8.00 

29 

• 

7.82 

5.50 

4.28 

8.82 

80 

1 

8.10 

6.09 

4.69 

3.69 

81 

■                 •  i 

82 

, 

88 

| 

1 

84 

1 

85 

i 

i 

86 

i 

1 

1 

NOTB 

.—The  < 

deflection 

i  of  a  beam  carrying  any  u 

iniformly 

distribute 

sd  load 

will  be 

total  lo 

ad  in  poui 

ads  x  proper  tabular  value 

1,000  x  width  of  beam  in  inches. 
For  important  work,  especially  if  the  beam  be  large,  the  above  tabular 
values  should  be  doubled. 
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TABLE  12.— E  —  900,000  POUNDS. 

WOODEN   BEAMS,   EACH    ONE    INCH    THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS, 
OVER  ENTIRE  BEAM. 

Recommended  for  Hemlock  and  Ctpkess. 


DEPTH  OF  BEAM  IN  INCHK8. 

Span 
in 

14 

15 

16 

18 

20 

22 

24 

Feet. 

0.01 

0.01 

0.009 

5 

0.02 

0.02 

0.02 

6 

0.04 

0.08 

0.08 

7 

0.08 

0.06 

0.04 

8 

0.08      . 

0.06 

0.05 

9     * 

0.11 

0.09 

0.07 

0.05 

0.04 

0.08 

0.02 

10 

0J5 

0.12 

0.10 

0.07            0.05 

0.04 

0.08 

11 

0.10 

0.15 

0.13 

0.09 

0.06 

0.06 

0.04 

12 

0.24 

0.20 

0.16 

0.11 

0.08 

0.06 

0.06 

18 

0.80 

0.24 

0.20 

0.14 

0.10 

0.08 

0.06 

14 

0.87 

0.80 

0.26 

0.17 

0.18 

0.10 

0.07 

16 

0.46 

0.86 

0.80 

0.21 

0.15 

0.12 

0.09 

16 

0.54 

0.44 

0.86 

0.26 

0.18 

0.14 

o.u 

17 

0.64 

0.52 

0.48 

0.80 

0.22 

0.16 

0.18 

18 

0.75 

0.61 

0.50 

0.85 

0.26 

0.19 

0.15 

19 

0.87 

0.71 

0.59 

0.41 

0.80 

0.28 

0.17 

20 

1.01 

0.82 

0.68 

0.48 

0.86 

0.26 

0.20 

21 

1.16 

0.95 

0.78 

0.56 

0.40 

0.80 

0.28 

22 

1.83 

1.08 

0.89 

0.68 

0.46 

0.84 

0.26 

28 

1.51 

1.28 

1.01 

0.71 

0.52 

0.89 

0.80 

24 

1.71 

1.89 

1.14 

0.80 

0.59 

0.44 

0.84 

26 

1.92 

1.56 

1.29 

0.90 

0.68 

0.60 

0.88 

26 

2.15 

1.75 

1.44 

1.01 

0.74 

0.66 

0.48 

27 

2.40 

1.96 

1.61 

1.18 

0.82 

0.62 

0.48 

28 

2.67 

2.17 

1.79 

1.25 

0.91 

0.69 

0.68 

29 

2.06 

2.40 

1.98 

1.89 

1.01 

0.76 

0.59 

80 

2.18 

1.63 

1.12 

0.84 

0.66 

81 

2.40 

1.69 

1.28 

0.92 

0.71 

82 

2.68 

1.85 

1.86 

1.01 

0.78 

88 

2.88 

2.02 

1.47 

1.11 

0.86 

84 

8.14 

2.21 

1.61 

1.21 

0.98 

86 

8.42 

2.40 

1.75 

1.81 

1.01 

86 
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TABLE  13.— E  —  1,000,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OP  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Whits  Pine  and  Chestnut. 


Span 
In 

DEPTH  OF  BEAM  IN  INCHES. 

Feet. 

6 

7 

8 

9       '       10 

11 

12 

IS 

6 

0.16 

0.10 

0.07 

0.06 

0.08 

0.08 

0.02 

0.02 

6 

0.27 

0.17 

0.11 

0.08 

0.06 

0.04 

0.08 

0.08 

7 

0.48 

0.27 

0.18 

0.13 

0.09 

0.07 

0.05 

0.04 

8 

0.64 

0.40 

0.27 

0.19 

0.14 

0.10 

0.08 

0.06 

•     9 

0.91 

0.67 

0.88 

0.27 

0.20 

0.15 

0.11 

0.09 

10 

1.25 

0.79 

0.68 

0.87 

0.27 

0.20 

0.16 

0.12 

11 

1.66 

1.05 

0.70 

0.49 

0.86 

0.27 

0.21 

0.16 

12 

2.16 

1.86 

0.91 

0.64 

0.47 

0.85 

0.27 

0.21 

18 

2.74 

1.78 

1.16 

0.81 

0.59 

0.44 

0.84 

0.27 

14 

3.48 

2.16 

1.45 

1.02 

0.74 

0.55 

0.48 

0.84 

15 

4.22 

2.66 

1.78 

1.25 

0.91 

0.68 

0.58 

0.41 

16 

5.12 

3.22 

2.16 

1.52 

1.11 

0.88 

0.64 

0.50 

17 

6.14 

8.87 

2.59 

1.82 

1.83 

1.00 

077 

0.60 

18 

7.29 

4.60 

3.08 

2.16 

1.58 

1.18 

0.91 

0.72 

19 

8.57 

5.40 

3.62 

2.54 

1.85 

1.89 

1.07 

0.84 

20 

10.00 

6.80 

4.22 

2.96 

2.16 

1.62 

1.26 

0.98 

21 

4.88 

3.43 

2.60 

1.86 

1.46 

1.14 

22 

5.62 

8.94 

2.88 

2.16 

1.66 

1.31 

28 

6.42             4.51 

8*29 

2.47 

1.90 

1.60 

24 

7.29 

5.12 

8.73 

2.80 

2.16 

1.70 

26 

4.22 

3.17 

2.44 

1.92 

26 

4.76 

857 

2.75 

2.16 

27 

; 

5.81 

8.99 

3.08 

2.42 

28 

i 

5.98 

4.45 

8.43 

2.70 

29 

1 

6.59 

4.95 

8.81 

8.00 

80 

7.29 

5.48 

4.22 

3.32 

81 

1                   1 

82 

38 

| 

84 

1 

i 

(                                      i 

36 

i 

1                   1 

36 

i 
i 

. 

Note 

.—The  d 

eflection 

of  a  beam  carrying  any  m 

niformly 

distribute 

3d  load 

will  be 

total  lo 

ad  in  pou 

nda  x  proper  tabular  value 

1,000  x  width  of  beam  in  inches. 
For  important  work,  especially  if  the  beam  be  large,  the  above  tabular 
values  should  be  doubled. 
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TABLE  13.— E  —  1,000,000  POUNDS. 

WOODEN  BEAMS,  EACH  ONE  INCH  THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS, 
OVER  ENTIRE  BEAM. 

Recommended  for  White  Pine  and  Chestnut. 


DEPTH  OF  BEAM  IN  IlfOHBS. 

Span 

in 
Feet. 

14 

15 

16 

18 

20 

22 

24 

0.01 

0.01 

0.008 

i 

5 

0.02 

0.02 

0.01 

6 

0.08 

0.08 

0.02 

i 

■ 

7 

0.06 

0.04 

0.08 

8 

0.07 

0.06 

0.05 

i 
i 

i 

■ 

9 

0.10 

0.08 

0.07 

0.05 

0.08 

0.08 

0.02 

10 

0.13 

J        0.11 

0.09 

0.06 

0.04 

0.08 

>      0.08 

11 

0.17 

1        0.14 

1 

0.11 

0.08 

0.06 

0.04 

;     0.08 

12 

0.22 

0.18 

0.14 

0.10 

0.07 

0.06 

1      0.04 

IS 

0.27 

0.22 

0.18 

0.13 

0  09 

0.07 

1      0.05 

14 

0.88 

0.27 

0.22 

0.16 

0.11 

0.09 

1      0.07 

15 

0.40 

0.88 

0.27 

0.19 

0.18 

0.10 

0.08 

16 

0.48 

0.89 

0.82 

0.28 

0.17 

0.12 

0.10 

17 

0.57 

0.47 

0.88 

0.27 

0.20 

0.15 

'      0.11 

18 

0.87 

0.55 

0.45 

0.82 

0.28 

0.17 

0.18 

19 

0.70 

0.64 

0.58 

0.37 

0.27 

0.20 

;      0.16 

20 

0.01 

0.74 

0.61            0.48 

0.31 

0.28 

i      0.18 

21 

1.06 

0.85 

070 

0.49 

0.86 

0.27 

0.21 

22 

1.20 

0.97 

0.80 

0.56 

0.41 

0.81 

0.24 

28 

1.86 

1.11 

0.91 

0.64 

0.47 

0.85 

0.27 

24 

1.64 

1.25 

1.08      '      0.72 

0.58 

0.40 

0.81 

26 

1.78 

1.41 

1.16 

0.81 

0.59 

0.45 

!      0.84 

26 

1.94 

1.58 

1.80 

0.91 

0.66 

0.50 

0.88 

27 

2.16 

1.76 

1.45 

1.02 

0.74 

0.56 

0.48 

28 

2.40 

1.95 

1.61 

1.18 

0.82 

0.62 

0.48 

29 

2.66 

2.16 

1.78 

1.25 

0.91 

0.68 

0.53 

80 

1.96 

1.88 

1.00 

0.76 

0.58 

81 

2.16 

1.62 

1.11 

0.88 

0.64      ! 

82 

2.87 

1.66 

1.21 

0.91 

0.70 

88 

2.59 

1.82 

1.83 

1.00 

0.77 

84 

2.88            1.99 

1.45 

1.09 

0.84 

85 

3.08 

2.16 

1.58 

1.18 

0.91 

86 
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TABLE  14.—  E  =-  1,100,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Whits  Oak. 


Span 
in 

BEPTH  OF  BEAM  IK  INCIIK8. 

Feet. 

6 

T 

8 

9 

10 

11 

12 

18 

5 

0.14 

0.09 

0.08 

0.04 

0.08 

0.02 

0.02 

0.01 

6 

0.24 

0.15 

0.10 

0.07 

0.06 

0.04 

0.08 

0.02 

7 

0.89 

0.26 

0.16 

0.12            0.08 

0.08 

0.05 

0.04 

8 

0.68 

0.87 

0.25 

0.17      1      0.18 

0.09 

0.07 

0.06 

• 

0.83 

0.62 

0.86 

0.26 

0.18      |      0.18 

0.10 

0.08 

10 

1.14 

0.72 

0.48 

0.84            0.26 

0.18 

0.14 

0.11 

11 

1.61 

0.96 

0.64 

0.45      j      0.88 

0.25 

0.19 

0.15 

12 

1.98 

1.24 

0.88 

0.58      j      0.42 

0.82 

0.25 

0.19 

18 

2.49 

1.57 

1.06 

0.74      •      0.64 

0.41 

0.81 

0.25 

14 

8.12 

1.98 

1.82 

0.92      '      0.67 

1 

0.51 

0.89 

0.81 

1ft 

8.84 

2.42 

1.62 

1.14      j      0.88 

0.62 

0.48 

0.88 

16 

4.66 

2.98 

1.98 

1.88      i      1.01 

0.76 

0.68 

0.46 

17 

5.68 

3.52 

2.86 

1.66 

1.21            0.91 

0.70 

0.55 

18 

6.68 

4.17 

2.80 

1.96 

1.48      ,      1.08 

0.88 

0.65 

19 

7.79 

4.91 

8.29 

2.81 

1.68      1      1.26 

0.98 

0.77 

20 

9.09 

5.72 

8.84 

2.69 

1.98      !      1.47 

1.14 

0.89 

21 

4.44 

8.12 

2.27 

1.71 

1.82 

1.08 

22 

5.10 

859 

2.61 

1.98 

1.51 

1.19 

23 

5.83 

4.10            2.99 

2.24 

1.78 

1.86 

24 

6.68 

4.66      |      8.89 

2.65 

1.98 

1.64 

26 

8.84 

1 

2.88 

2.22 

1.75 

26 

4.81 

8.24 

2.50 

1.98 

27 

1      4.88 

3.68 

2.79 

2.20 

28 

5.89 

4.05 

8.12 

2.45 

29 

1*     6.99 

4.50 

8.46 

2.78 

80 

!      6.68 

4.97 

8.88 

3.02 

81 

82 

88 

I 

84 

i 
1                   i 

86 

! 

86 

1 

!                                1 

NOTB. 

—The  d 

iefleetion 

of  a  beai 

m  carrying  any  uniformly  < 

distribute 

»d  load 

will  be 

total  loi 

id  in  pons 

ids  x  prop 

>er  tabula 

r  value 

1,000  x  width  of  beam  in  lnchesT 
For  important  work,  especially  if  the  beam  be  large,  the  above  tabular  values 
should  be  doubled. 
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TABLE  14.— E  —  1,100,000  POUNDS. 


WOODEN    BEAMS,    EACH    ONE    INCH    THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS 
OVER  ENTIRE  BEAM. 

Recommended  for  Whits  Oak. 


DEPTH  OF  BEAM  IN  IN0HB8. 

Span 
in 

14 

16 

16 

18 

20 

22 

24 

Feet. 

0.01 

0.009 

0.007 

5 

0.02 

0.02 

0.01 

6 

0.08 

0.02 

0.02 

7 

0.06 

0.04 

0.08 

8 

0.07 

0.06 

0.04 

9 

0.09 

0.07 

0.06 

0.04 

0.08 

0.02 

0.02 

10 

0.12 

0.10 

008 

0.06 

0.04 

0.08 

0.02 

11 

0.16 

0.18 

0.10 

0.07 

0.05 

0.04 

0.08 

12 

0.20 

0.16 

0.18 

0.09 

0.07 

0.05 

004 

18 

0.25 

|        0.20 

0.16 

0.12 

0.08 

0.06 

0.05 

14 

0.80 

0.25 

0.20 

0.14 

0.10 

008 

0.06 

15 

0.87 

0.80 

0.25 

0.17 

0.18 

0.09 

0.07 

16 

0.44 

0.86 

0.29 

0.21 

0.15 

o.u 

0.09 

17 

0.62 

0.42 

0.85 

0.25 

0.18 

0.18 

0.10 

18 

0.61 

0.50 

0.41 

0.29 

0.21 

0.16 

0.12 

19 

0.72 

0.56 

0.48 

0.84 

0.25 

0.18 

0.14 

20 

0.88 

0.67 

0.56 

0.89 

0.28 

0.21     - 

0.16 

21 

0.96 

0.77 

0.64 

0.46 

0.88 

0.25 

0.19 

22 

1.09 

0.89 

0.78 

0.61 

0.87 

0.28 

0.22 

28 

1.24 

1.01 

0.88 

0.58 

0.42 

0.82 

0.25 

24 

1.40 

1.14 

0.94 

0.66 

0.48 

0.86 

0.28 

25 

1.67 

1.28 

1.05 

0.74 

0.54 

0.41 

0.81 

26 

1.76 

1.48 

1.18 

0.88 

0.60 

0.45 

0.86 

27 

1.96 

1.60 

1.82 

0.92 

0.67 

0.61 

0.40 

28 

2.17 

1.77 

1.46 

1.08 

0.75 

0.56 

0.48 

29 

2.42 

1.98 

1.62 

1.14 

0.88 

0.62 

0.48 

80 

1.78 

1.25 

0.91 

0.69 

0.68 

81 

1.96 

188 

1.01 

0.76 

0.58 

82 

2.16 

1.51 

1.10 

0.88 

0.64 

88 

2.86 

1.65 

1.21 

0.91 

0.70 

84 

2.57 

1.80 

1.82 

0.99 

0.76 

85 

2.80 

1.98 

1.48 

1.07 

0.88 

86 
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TABLE  15.— E  =  1,200,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Northers,  or  Short-Leaf  Yellow  Pcte,  Red 

Pete,  Norway  Pnrs,  Spbcce  and  Eastkrh  Fir, 

and  California  Spruce. 


Span 
in 

warm  of  beam  n  orcus. 

Feet. 

0 

7 

8 

9 

10 

11 

12 

18 

5 

0.18 

0.08 

0.05 

0.04      • 

0.08 

0.02      ! 

0.02 

0.01 

• 

0.28 

0.14 

0.09 

0.07 

0.05 

0.04      1 

0.03 

0.01 

7 

0.86 

0.28 

0.15 

0.11 

008 

0.08      1 

0.04 

0.04 

8 

0.58 

0.84 

0.23 

0.16 

0.12 

0.09 

0.07 

0.05 

9 

0.76 

0.48 

0.32 

0.28 

0.16 

i 

0.12      | 

0.09 

'    0.07 

10 

1.04 

0.66 

0.44 

0.81 

0.23 

0.17 

0.13 

0.10 

11 

1.39 

0.87 

0.59 

0.41 

0.80 

0.23 

0.17 

014 

12 

1.80 

1.13 

0.76 

0.53 

0.39 

0.29 

0.23 

0.18 

18 

2.28 

1.44 

0.97 

0.68 

0  49 

0.37 

0.29 

0.28 

14 

2.86 

1.80 

1.21 

0.85 

0.62 

0.46 

0  36 

0.28 

15 

3.52 

2.21 

1.48 

1.04 

0.76 

0.57 

0.44 

0.35 

16 

4.27 

2.69 

1.80 

1.26 

0.92 

0.69 

0.53 

0.42 

17 

6.12 

3.22 

2.16 

1.52 

1.11 

0.88 

0.64 

0.50 

18 

6.08 

3.88 

2.56 

1.80 

1.81 

0.99 

0.76 

0.60 

19 

7.15 

4.50 

301 

2.12 

1.54 

1.16 

0.89 

'    0.70 

20 

8.88 

5.25 

3.52 

2.47 

1.80 

1.35 

104 

0.82 

21 

4.07 

2.86 

2.08 

1.57 

1.21 

0.95 

22 

4.68 

8.29 

2.39 

1.80 

1.39 

1.09 

23 

5.85 

8.76 

2.74 

2.06 

1.58 

1.25 

24 

6.08 

4.27 

3.11 

2.84 

1.80 

1.42 

25 

3.52 

2.64 

2.08 

1.60 

26 

3.95 

2.97 

2.29 

1.80 

27 

4.43 

3.33 

2.56 

2.02 

28 

4.94 

3-71 

2.86 

2.25 

29 

5.49 

4.12 

3.18 

2.50 

30 

6.07 

4.57 

3.51 

2.77 

31 

32 

88 

34 

35 

86 

NOTB.- 

-The  deflection  of  a  beam  carrying;  any  ai 

aiformly 

distributed  load 

will  be 

total  load  in  pounds  x  proper  tabular  value 

1,000  x  width  of  beam  in  inches. 
For  important  work,  especially  if  the  beam  be  large,  the  above  tabular 
values  should  be  doubled. 
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TABLE    15.— E  —  1,200,000  POUNDS. 

WOODEN  BEAMS,  EACH  ONE  INCH   THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS 
OVER  ENTIRE   BEAM. 

Recommended  for  Northern,  or  Short-Leap  Yellow  Pine,  Red 

Pine,  Norway  Pine,  Spruce  and  Eastern  Fir, 

and  California  Spruce. 


DEPTH  OF  BEAM  IN  INCHES. 

-• 

Span 
In 

i 

14 

15 

16 

18              20 

< 

22 

24 

Feet. 

0.01 

0.008 

0.007 

* 

6 

0.02 

0.01 

0.01 

6 

0.08 

0.02 

0.02 

7 

0.04 

0.08 

0.08 

8 

0.06 

0.06 

0.04 

9 

0.08 

0.07 

0.05 

0.04            0.08 

0.02 

0.02 

10 

0.11 

0.09 

0.07 

0.05            0.04 

1 

0  08 

0.02 

11 

0.14 

0.12 

0.09 

0.07      ,      0.06 

0.04 

0.08 

12 

0.18 

0.15 

0.12 

0.08      1      0.06 

0.05 

0.04 

18 

0.28 

0.18 

0.15 

0.11 

0.08 

0.06 

0.04 

14 

0.28 

0.23 

0.19 

0.13 

0.09 

0.07 

0.05 

15 

0.84 

0.27 

0.23 

0.16 

0.12 

0.09 

0.07 

16 

0.40 

0.88 

0.27 

0.19 

0.14 

0.10 

0.08 

17 

0.48 

0.89 

0.82 

0.23 

0.16 

0.12 

0.10 

18 

0.56 

0.46 

0.88 

0.27 

0.19 

0.15 

0.11 

19 

0.66 

0.53 

0.44 

0.31 

0.28 

0.17 

0.13 

20 

0.76 

0.62 

0.51 

0.36 

0.26 

0.20 

0.15 

21 

0.87 

0.71 

0.59 

0.41 

0.80 

0.28 

0.17 

22 

1.00 

0.81 

0.67 

0.47 

0.34 

0.26 

0.20 

28 

1.18 

0.92 

0.76 

0.58      !      0.89 

0.29 

0.23 

24 

1.28 

1.04 

0.86 

0.60 

0.44 

0.88 

0.25 

25 

1.44 

1.17 

0.97 

0.68 

0.49 

0.87 

0.29 

26 

1.62 

1.31 

1.08 

0.76            0.55 

0.42 

0.82 

27 

1.80 

1.46 

1.21 

0.85 

0.62 

0.46 

0.86 

28 

2.00 

1.68 

1.84 

0.94 

0.69 

0.52 

0.40 

29 

2.22 

1.80 

1.48 

1.04 

0.76 

0.57 

0.44 

80 

1.64 

1.15 

0.84 

0.68 

0.49 

31 

1.80 

1.26 

0.92 

0.69 

0.53 

82 

1.97 

1.89 

1.01 

0.76 

0.59 

88 

2.16 

1.52 

1.11 

0.88 

0.64 

84 

2.86 

1.66            1.21 

0.91 

0.70 

85 

2.56 

1.80 

1.81 

0.99 

0.76 

86 
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TABLE  16.— E  =  1,400,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 
UNIFORMLY  DISTRIBUTED 

Recommended  for  Douglas,  Oregon,  and  Washington  Yellow 

Fib  or  Pike. 


Span 
in 

DEPTH  OF  BEAM  IN  INCHES. 

i 

Feet. 

6      '         7 

1 

8 

9 

10 

11 

12 

18 

6 

0.11 

0.07 

0.05 

0.08 

0.02 

0.02 

0.01 

0.01 

6 

0.19 

0.12 

0.08 

0.06 

0.04 

0.08 

0.02 

0.02 

7 

0.81     j  v  0.19 

0.18 

0.09 

0.07 

0.05 

0.04 

0.08 

8 

0.46 

0.29 

0.19 

0.14 

0.10 

0.07 

0.06 

0.04 

9 

0.65 

0.41 

0.27 

0.19 

0.14 

0.11 

0.08 

0.06 

10 

0.89 

0.56 

0.38 

0  26 

0.19 

0.15      , 

0.11 

0.09 

11 

1.19 

0.75 

0.50 

0.85 

0.26 

0.19 

0.15 

012 

12 

1.54 

0.97 

0.65      '      0.46 

0.83 

0.25 

i 

0.19 

0.15 

18 

1.96 

1.24 

0.88            0.*8 

0.42 

0.82      ' 

0.25 

0.19 

14 

2.45 

1.54 

1.08            0.78 

0.58 

0.40 

0.81 

0.24 

15 

8.01 

1.90 

1.27 

0.89 

0.65 

0.49 

0.38 

0.80 

16 

8.66 

2.80 

1.54 

1.08 

0.79 

0.59 

0.46 

0.86 

17 

4.89 

'    2.76 

1.85      !      1.80 

0.95 

0.71 

0.55 

0.48 

18 

5.2i 

8.28 

2.20            1.54 

1.13 

0.85 

0.65 

0.51 

19 

6.18 

8.86 

2.58 

1.82 

1.82 

0.99 

0.77 

0.60 

20 

7.15 

4.50 

8.01 

2.12 

1.54 

1.16 

0.89 

0.70 

21 

3.49 

2.45 

1.79 

1.34 

108 

0.81 

22 

4.01 

2.82 

2.05 

1.58 

1.19 

0.94 

28 

4.58 

822 

2.85 

1.76 

1.86 

1.07 

24 

5.21 

8.66 

2.66 

2.00 

1.54 

1.21 

25 

3.01 

2.26 

1.74 

1.87 

26 

3.89 

2.55 

1.96 

1.54 

27 

8.80 

2.85 

2.20 

1.78 

28 

4.23 

3.18 

2.45 

1.98 

29 

4.70 

8.58 

2.72 

2.14 

80 

5.21 

8.91 

8.01 

2.87 

81 

82 

88 

84 

86 

86 

i 

Note 

.—The  deflection 

of  a  beam  carrying  any  ui 

ilformly 

distribute 

»d  load 

will  be 

total  lot 

id  in  poun 

da  x  prop 

er  tabulai 

r  value 

1,000  x  width  of  beam  in  inches. 
For  important  work,  especially  if  the  beam  be  large,  the  above  tabular  values 
should  be  doubled. 
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TABLE  16.— E  —  1,400,000  POUNDS. 


WOODEN    BEAMS,    EACH    ONE    INCH    THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS 
OVER  ENTIRE  BEAM. 

Recommended  for  Douglas,  Obbgon,  and  Washington  Ykllow 

Fib  or  Pine. 


DEPTH  OF  BEAM  IN  INCHES. 

■ 

Span 

in 

Feet. 

14 

15 

1« 

18 

20 

22 

24 

0.009 

0.007 

0.008 

i 

6 

0.02 

0.01 

0.01 

i 

i 

6 

0.02 

0.02 

0.02 

7 

0.04 

0.08 

0.02 

i 

8 

0.06 

0.04 

0.08 

9 

0.07 

0.08 

0.05 

0.08 

0.02 

0.01 

0.01 

10 

0.09 

0.08 

0.08 

0.04            0.03 

0.02 

0.02 

11 

0.12 

0  10 

0.08 

0.06            0.04 

0.08 

0.02 

12 

0.15 

0.18 

0.10 

0.07      1      0.06 

0.04 

0.08 

18 

0.19 

0.16 

0.18 

0.09 

0.07 

0.05 

0.04 

14 

0.24 

0.19 

0.16 

o.u 

0.08 

0.06 

0  05 

15 

0.29 

0.28 

0.19 

0.14 

0.10 

0.07 

0.06 

16 

0.85 

0.28 

0.23 

0.16 

0.12 

0.09 

0.07 

17 

0.41 

0.88 

0.28 

0.19 

0.14 

0.11 

0.08 

18 

0.48 

0.89 

0.82 

0.28 

0.17 

0.12 

0.10 

19 

0.56 

0.46 

0.88 

0.27 

0.19 

015 

0.11 

20 

0.65 

0.58 

0.44 

0.81 

0.22 

0.17 

0.18 

21 

0.75 

0.61 

0.50 

0.85      ■      0.26 

0.19 

0.15 

22 

0.86 

0.70 

0.57 

0.40      !      0.29 

0.22 

0.t7 

28 

0.97 

0.79 

0.65 

0.46 

0.88 

0.26 

0.19 

24 

1.10 

0.89 

0.74 

0.52 

0.88 

0.28 

0.22 

25 

1.24 

1  00 

0.88 

0.58 

0.42 

0.82 

0.26 

26 

1.88 

1.12 

0.98 

0.65            0.48 

0.86 

0.28 

27 

1.54 

1.21 

1.08 

0.78 

0.58 

0.40 

0.81 

28 

1.71 

1.89 

1.15 

0.81 

0.59 

0.44 

0.84 

29 

1.90 

1.64 

1.27 

0.89 

0.65 

0.49 

0.88 

80 

1.40 

0.99 

0.72 

0.54 

0.42 

81 

1.54 

1.08 

0.79 

0.59 

0.46 

82 

1.69 

1.19 

0.87 

0.65 

0.50 

88 

1.86 

1.80 

0.95 

0.71 

0.51 

84 

2.02 

1.42 

1.08 

0.78 

0.60 

86 

2.20 

1.64 

1.18 

0.86 

0.65 

86 
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TABLE  17.— E  —  1,700,000  POUNDS. 

DEFLECTION,  IN  INCHES,  IN  CENTER  OF  RECTANGULAR 

SUPPORTED  AT  EACH  END,  AND 

UNIFORMLY  DISTRIBUTED 

Recommended  for  Souther*,  Long-Leaf,  or  Georgia  Yellow  Pine. 


Span 
in 

DEFLECTION  OF  BEAM  IN  INCHES. 

i 

i 

1 

Feet. 

6 

7       J        8 

9 

10              11 

1 

12 

0.01 

1      It 

i 

5 

0.09 

0.06      1      0.04 

0.03 

0.02 

0.01 

I    0.009 

6 

0.16 

0.10 

0.07 

0.05 

0.08 

0.08 

0.02 

,    0.02 

7 

0.25 

0.16 

0.11 

0.07      j      0.05      j      0.04 

0.08 

1    0.02 

8 

0.88 

0.24 

0.16 

0.11      j      0.08            0.06 

0.05 

0.04 

9^ 

0.54 

J      0.84 

0.28 

0.16      j      0.12      1      0.09 

0.07 

0.05 

10 

0.74 

0.46 

0.31 

0.22            0.16      '      0.12 

0.09 

j    0.07 

11 

0.98 

0.62 

0.41 

0.29      !      0.21      j      0.16 

(      0.12 

'    0.10 

12 

1.27 

0.80 

0.54 

0.88 

0.28 

0.21 

0.16 

|    0.18 

13 

1.61 

1.02 

0.68 

0.48 

0.35 

0.26 

1      0.20 

1 

|    0.16 

14 

2.01 

1.27 

0.85 

0.60 

0.44            0.88 

i 

1      0.25 

0.20 

15 

2.48 

1.56      !       1.05 

0.74      '      0.54       '      0.40 

0.31 

1    0.24 

16 

8.01 

1.90      1      1.27 

0.89      |      0.85 

0.49 

0.38 

0.80 

17 

3.61 

2.28             1.52 

1.07      |      0.78 

0.59 

0.45 

0.36 

18 

4.29 

2.70 

1.81 

1.27 

0.93      |      0.70 

0.54 

0.42 

19 

5.04 

8.18 

2.18 

1.49 

1.09 

0.82 

0.68 

0.50 

20 

5.88 

3.70      |      2.46 

1-74 

1.27 

0.96 

0.74 

0.58 

21 

2.87      |      2.02      I      1.47            1.11 

0.85 

0.67 

22 

3.80 

2.82            1.69            1.27 

0.98 

0.77 

i 

23 

3.77 

2.65 

1.93            1.45 

1.12 

0.88 

24 

4.29 

3.01             2.20      i      1.65 

1.27 

1.00 

26 

1                   I      2.48      ,      1.87 

1.44 

1.13 

26 

1 

,      2.80      '      2.10      ! 

1.62 

1.27 

27 

8.13 

2.86 

1.81 

1.42 

28 

|      3.49 

2.62 

2.02 

1.59 

29      1 

3.87      j      2.91      | 

2.24 

1.76 

30 

4.29            3.22 

2.48 

1.95 

31 

32 

88 

84 

1 

85 

1                                       1 
i                                       1 

36 

1 

i       :       '       ! 

Note. 

-The  d 

eflection  of  a  beam  carrying  any  uniformly 

distribute 

»d  load 

rill  be 

total  1( 

>ad  in  pot 

inds  x  pre 

>per  tabu! 

lar  value 

1,000  x  width  of  beam  in  inches. 
For  important  work,  especially  If  the  beam  be  large,  the  above  tabular 
values  should  be  doubled. 


241 


TABLE  17.— E  —  1,700,000  POUNDS. 

WOODEN  BEAMS,  EACH  ONE  INCH  THICK, 
CARRYING  A  LOAD  OF  1,000  POUNDS 
OVER  ENTIRE  BEAM. 

Recommended  for  Southern,  Long-Leaf,  or  Georgia  Yellow  Pine. 


DEFLECTION  OF  BEAM  IK  IKCHE8 

• 

* 

Span 
In 

14 

16 

16 

18 

20 

22 

24 

Feet. 

0.007 

0.006 

i 
i 

5 

0.01 

0.01 

6 

0.02 

0.02 

7 

0.08 

0.02 

i 

8 

0.04 

0.08 

i 

9 

0.06 

0.06 

0.04 

0.08 

0.02 

0.01 

0.01 

10 

0.08 

0.06 

0.06 

0.04 

0.08 

0.02 

0.02 

11 

0.10 

0.08 

0.07 

0.05 

0.08 

0.08 

0.02 

12 

0.18 

0.10 

0.09 

0.06 

0.04 

0.08 

0.08 

18 

0.16 

0.18 

0.11 

0.07 

0.06 

0.04 

0.08 

14 

0.20 

0.16 

0.18            0.09 

0.07 

0.06 

0.04 

15 

0.24 

0.10 

0.16 

0.11 

0.08 

0.06 

0.05 

16 

0.28 

0.28 

0.19 

0.18 

0.10 

0.07 

0.06 

17 

0.84 

0.27 

0.28 

0.16 

0.12 

0.09 

0.07 

18 

0.40 

0.82 

0.27 

0.19 

0.14 

0.10 

|      0.08 

19 

0.46 

0.88 

0.81 

0.22 

0.16 

0.12 

0.09 

20 

0.64 

0.44 

0.86 

0.26 

0.18 

0.14 

0.11 

21 

0.62 

0.50 

0.41 

0.29 

0  21 

0.16 

0.12 

22 

0.70 

0.67 

0.47 

0.88 

0.24 

0.18 

0  14 

23 

0.80 

0.66 

0.64 

0.88 

0.28 

0.21 

0.16 

24 

0.90 

0.74              0.61 

0.48 

0.31 

0.28 

0.18 

25 

1.02 

0.88 

0.68            0.48 

0.85 

0.26 

I      0.20 

26 

1.14 

0.08 

0.76      ,      0.64 

0.89 

0.29 

0.28 

27 

1.27 

1        1.08 

0.86            0.60 

0.44 

0  88 

1      0.25 

28 

1.41 

;        1.16 

0.96 

0.66 

0.48 

0.86 

|      0.28 

29 

1.66 

1.27 

1.06 

0.74 

0  64 

0.40 

1      0.81 

80 

1.16 

0.81 

0.69 

0.44 

I*    0.84 

81 

1.27 

0.89 

0.65 

0.49 

0.88 

82 

1.89            0.98 

0.71 

0.64 

0.41 

88 

1.62 

1.07 

0.78 

O.cO 

0.46 

84 

1.66 

1.17 

0.86 

0.64 

0.49 

85 

1 

1.81 

1.27 

0.98 

0.70 

0.64 

86 

15 


i 
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TABLE  18. 


SAFE  LOADS  IN  POUNDS,  FOR  RECTANGULAR 
Factor  of  safety  of  five. 


Size  of 
post  in 

1                                     LENGTH  OF  POST  Of  FEET. 

i 

inches. 

6 

8 

10 

12     i      14      ,      16 

1               1 

18 

20 

22 

4x4 

9,600 

i     8,900 1     7,400 

6,600 

1 

4x6 

14,200  1    18,800 1 

I   11,000 

9,900 

1    17,100 

16,000 

14,800 

13,700 

6x6 

25,2001    21,700 

TSWoT 

Mltto 

6x8 

83,600 1   29,000 

27,800 

26,700 1   22,800 

21,800 

19,800 

18,200 

6X10 

42,000 
44,800 

|   36.200 

84,800 
89,000 

33,400 

|   28,600      26,600 

24,700 

22,800 
29.400 

8x8 

T   W.SOO 

37,900 

86,700  |    85,600 1 

[  31,000 

27,900 

8X10 

66,000 

66,000 

48,800 

47.400 

45,900  |    44,600 1   88,700 

36,800 

34,900 

8x12 

67,200 
70,000 

67,200 
70,000 

58,600 

56,800 

65,100  1    53,400 1 

|   46,500 

44,200 

41,900 

10x10 

70,0001 

1   61,400 

59,900 

68,500 

57,000 

&,460| 

I   48,900 

10  x  12 

84,000 

84,000 

84,000  j   73,700 

71,900 

70,200      68,400 

66,700 

58,700 

10x14 

98,000 
100,800 

98,000 
100,800 

98,000 

|   86,000 

83,900  |    81,900      79,800 

77,8001 
88,600 ' 

1   68,500 

§i,8oo 

12x12 

100,800 

iU,h6i 

j   88,700      87,000 1    85,200 

12x14 

117,600 

117,600 

117,600 

117,6001103,500 

101,500,    99,500 

97,400 

95,400 

12x16 

134,400 

184,400 

134,400 

184,4001118,300  i  116,000    113,700 
137,200    137,200 1 121,100  |  119,200 

111,400 

109,100 

14x14 

187,200 

187,200 

137,200 

117,000 

114,900 

14X16 

166,800 

166,800 

156,800 

156,800 

156,800  p  138,400  1  136,200 

133,700 

131,300 

16x16 

179,200 

179,200 

179,200 

179,200 

179,200 

179,2001 158,500 

156,200 

158,900 

16x18 

201,600 
226,800 

201,600 
226,800 

201,600 
226,800 

201,600 
226,800 

201,600 
226,800 

£01,600 

178,300 

175,700 
1200,900 

173,100 

18x18 

226,800 

224,80b  1 

198,800 

18x20 

262,000 

252,000 

252,000 

252,000 

262,000 

252,000 

252,000 

223,200 

220,300 

20x20 

280,000 

2*0,000 

280,000 

280,000 

280,000 

280,000 

280,000 

*0U,UUU 

1 248,400 

Note.— If  wooden  caps  and  sills  are  nsed,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  table  25. 
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TABLE  18. 


WOODEN  POSTS  OF  WHITE  PINE. 

Factor  of  safety  of  five. 


•24 


26,400 
38,000 
89,600 
47,000 
56,400 
65,800 


"TOW 

98,400 
106,800 
112,900 
129,000 
151,600 
170,500 
195,700 
217,400 
245,600 


26 


24,800  ' 

31,000 

87,200 

45,000 

54,000 

63,000 

70,800 

82,700 

94,500 


110,900 
126,800 
149,200 
167,900 
193,100 
214,600 
242,400 


LENGTH  OF  POST  IK  FEET. 


28 


28,800 
29,100 
34,900 
43.100 
51,700 
60,300 
68,500 
78,000 
91,400 


109,000 
124,600 
146,900 
165,800 
190,500 
211,700 
289,600 


80 


21,800 
27,200 
32,600 
41,200 
49,400 
57,700 
66,200 
77,300 
88,300 
96,800 
110,700 


1443 

162,700 

187,900 

208,800 

236,800 


82 


68,900 
74,600 
85,200 
94,100 
107,500 


TSSSoT 

160,100 
185,300 
205,900 
284,000 


34 


86 


88 


61,600 

59,300 

71,900 

69,200 

82,200 

79,100 

91,500 

88,800 

104,600 

101,500 

127,000 

123.900 

142,800 

189,400 

182,700 
203,000 
281,200 


1807100 1 

200,200 

228,000 


57,000 

66,500 

76,000 

86,000 

98,300 

120,800 

135,900 

161,400 

179,300 


40 


54,700 

63,800 

73,000 

83,500 

95,400 

117,800 

132.500 

157,500 

175,000 


225,200  I  222,400 
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TABLE  19. 

SAFE  LOADS  IN  POUNDS,  FOR 
OF  NORTHERN,  OR  SHORT-LEAF, 

Factor  of  safety  of  five. 


Size  of 
post  in 
inches. 


LENGTH  OF  POST  IH  FEBT. 


4X4 

10,900 

4X6 

16,400 

6x6 

£W 

6x8 

88,400 

6x10 

48,000 

8x8 

61,200 

8X10 

64.000 

8x12 

76,800 

10x10 

80,000 

10x12 

96,000 

10x14 

112,000 

12x12 

115,200 

12x14 

134,400 

12X16 

168,600 

14X14 

156,800 

14X16 

179,200 

16X16 

204,800 

16x18 

230,400 

18X18 

259,200 

18x20 

288,000 

20x20 

820,000 

10,800 
16,600 
25,100 
88,400 
41j800 


IT&o" 

64,000 

76,800 

80,000 

96,000 

112,000 

115,200 

184,400 

153,600 

156,800 

179,200 

204.800 

280,400 

259.200 

288,000 

820,000 


10 


12 


9,000 
13.400 


24,100 
82,200 
40,200 
41,900 
56,200 
67,400 


96,000 
112,000 
115,200 
184,400 
153.600 
156,800 
179,200 
204.800 
280,400 
259,200 
288,000 
820,000 


80,900 
38,600 
48.700 
54,600 
65,600 
70,600  1 
84,700! 
963001 
BBSS) 
134.4001 
153,600 1 
156,800 
179,200 
204,800 
230,400 
259,200 
288,000 
320,000 


20,700 
27,600 
84,600 


19,600 
26,100 
82,600 


186, 

J.  DO, 

179,200 
204,800 
280,400 
259,200 
288,000 
320,000 


41,200 

51,600 

61,800 

67,500 

81,000 

94,500 

100,200 

116,900 

133,600 

189,400 

159300 

230,400 
259,200 
288,000 
320,000 


17,800 
23,000 
28,800 
86300 
44,800 
53,800 


66,000 

79,200 

92,400 

98,400 

114,700 

181,100 

187,200 

166,800 

182,800 

205,100 

259^00 

288,000 

320,000 


64,400 

77,300 

90,200 

96,500 

112,600 

128,600 

135,000 

164,300 

179,700 

202,200 

231,800 

257,000 


22 


320,000, 


110,400 
126,100 
132,700 
151,600 
177,400 
199,600 
228,100 
258,800 
285,200 


Nctb.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  26. 
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TABLE  19. 


RECTANGULAR  WOODEN  POSTS 
YELLOW    PINE,    ETC. 

Factor  of  safety  of  five. 


LENGTH  OF  POST  Of  FEET. 

24 

26 

28 

80 

82 

14 

16 

38 

40 

82,800 

31,200 

29,700 

28,200 

i 

i 

41,000 

89,000 

87,100 

85,200 

49,200 

46,800 

44,500 

42,200 

57,000 

55,000 

58,100 

51,200 

68.400 

66,000 

68,700 

61,400 

79,800 

77,000 
|      85,200 

74,800 
82,900 

71,700 
80.600 

78,300 

76,000 

i 

92,70A| 

78,700      71,400      69,100 

108,200 

99,500 

96,800 

94,100 

91,400 

88,700 

86,000      88,300      80,600 

128,600  1 

1    113,700 

110,600 

107,500 
|     116,400 

104,400 
113,700 

101,400 
111,100 

98,800      95,200 
108,400    105,600 

92,200 

180,500 

(     128,400 

126,200  1 

108,100 

149,200 

146,700 
172,800 

144,800  1 
169,700 

1     188,100 

129,900 

127.000 
152,600 

123,900    120,700 

117,800 

174,800 

167,400 

164,90fl| 
185,500  | 
214,500 

149,500    146,400    148,400 

196,700 

198,800 
222,900 

190,900 
219,700 

188,400 
217,100 

171,600 

168,200 

164,700    161,800 

225,500 

211,600 

208,7001 
231,800  J 
264,000! 

193,800 

189,900 

250,600 

247,700 
279,600 

244,100 
276,400 

241,200 
278,200 

288,800 
270,000 

285,100 
266,800 

215.300    211,000 

282,400 

2*0,800  |  MVIAoo 

i 
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TABLE  20. 


SA.FE  LOADS  IN  POUNDS  FOR  RECTANGULAR 
Factor  of  safety  of  five. 


Size  of 
post  in 

LENGTH  OF  POST  IN  PERT, 

l 

1 

inches. 

• 

8 

10 

12 

14     ' 

i 

18 

20 

22 

4x4 

10,600 

9,900 

8,200 

7,300 

4X6 

15,900 
28,8M| 

14,800 1 
1   24,400 

12,400 

11,000 

1   19,200 

17,900 

16,500 

15.100 

6x6 

23  300 

22,200 

6x8 

38,400 

32,500 

31,100 

29,700 

25,600 

23,800 

22,000 

20,200 

6X10 

48,000 
51,200* 

1   40,700 
51,2001 

88,900 
I  43,900 

37,100 
42,400 

|   82,000 

29^00 

27,500 
|   34,800 

25,200 
80,000 

8x8 

41,000 

ttlAAb, 

31,100 

8X10 

64,000 

64,000 

54,900 

53,000 

51,200 

49,400 

43,400 

41,200 

38,900 

8X12 

76,800 
80,000 

76,800 
80,000 

63,600 

63,600 
1   69,100 

61,400 
67,200 

59,300 
65,400 

Sri?? 

49,400 

46,700 

10X10 

80,000 

63,600 

61,8001 

|   54,900 

10x12 

96,000 

96,000 

96,000 

82,900 

80,600 

78,500 

76,300 

74,200 

65,900 

10x14 

112,000 

112,000 

112,000 1 

[OL700 

94,100 

91,600 

89,000 

86,5001 

1   76,900 

12X12 

115,200 

115,200 

115.200 

115,200! 

1   99,900 

97,600 

95,500 

93,800 

91,200 

12x14 

134,400 

134,400 

134,400 

134,400 

116,600 

113,900 

111,400 

108,900 

106,800 

12X16 

153,600 

153,600 

153,600 

153,600 1 

|133,200 

130,200 

127,300 

124,400 

121,500 

14X14 

156,800 

156,800 

156,800 

156,800 

156.800 1 

1136,400 

133,900 

131,300 

128,600 

14X16 

179,200 
204,800 

179,200 
204,800 

179,200 
204,800 

179,200 
204,800 

179,200  J 
204,800 

1 155,900 

153,000 
1 178,400 

160,100 
175,600 

146,900 

16x16 

204,8001 

172.800 

16X18 

230,400 

230,400 

230,400 

230,400 

230,400 

230,400 1 

|200j700 

197,600 

194,400 

18x18 

259,200 

259,200 

259,200 

259,200 

259,200 

259,200 

£i9,£6oi 

288,000 1 

226,500 

222,900 

18x20 

288,000 

288,000 

288,000 

288,000 

288,000 

288,000 

1251,600 

247,700 

20x20 

320.000 

320,000 

320,000 

320,000 

320,000 

320,000 

320,000 

320,0001 

|  280,000 

Note.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed  by 
ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  25. 
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TABLE  20. 

WOODEN  POSTS  OF  HEMLOCK  AND  CYPRUS. 

Factor  of  safety  of  five. 


LENGTH  OF  POST  IN  FEET. 


24 


103,800 
118,700 
126,000 
144,000 
169,700 
190,000 
219,700 
244,100 
276,400 


26 


27,500 
84,800 
41,200 
60,400 
60,600 
70,600 
79,600 
92,900 
106,200 


"BEST 

141,800 
166,900 
187,800 
216,800 
240,800 
272,400 


28 


25,700 
82,100 
88,800 
48,100 
57,700 
67,800 
76,900 
89,700 
102,500 


WW 

188,400 
163,800 
184,800 
213,200 
236,900 
268,800 


80 


23,800 
29,800 
85,700 
45,800 
66.000 
64,100 
74,200 
86,500 
98,900 
109,000 
124,500 


161,000 
181,200 
210,000 
288,800 
266,200 


82 


71,400 
88,800 
96,200  ' 

105,600  ! 

120,700 


TBRSHT 

178,000 
206,700 
229,700 
261,600 


14 


36 


88 


40 


68,700 

66,000 

80,100 

76,900 

91,600 

87,900 

102,700 

99.200 

117.400 

113,300  < 

142,600 

189,000 

160,400 

166,400  i 

203,100 
225,700 
258,000 


2oo;SoT? 

222,500 
254,400 


68,200, 
78,800' 
84,300 
96,000 
109,800 
136,400' 
i  152,400  I 

I'  181,400  I 
201,600' 

72Wt88oT 


60,600 

70,600 

80,600 

92,900 

106,200 

181,800 

148,300 

176,900 

196,600 


247,200 
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TABLE  21. 

SAFE  LOADS  IN  POUNDS,  FOR  RECTANGULAR  WOODEN 

Factor  of  safety  of  five. 


Sice  of 
post  in 

LENGTH  OP  POST  IN  FBET. 

I 

inches. 

6 

8 

1 

10 

19 

14 

16 

18 

90 

22 

4X4 

10^00 

9,500 1 

1     7,500 

6,500 

4x6* 

15,600 

14,800 1 
1  23,800 

J   11,800 

9,700 

17,700 

16,100 

14,500 

13,000 

6x6 

28,ttoi 

nsssr 

21,400 

6x8 

38,400 1 

81,800 

30,100 

28,500 

28,600 

21.500 

19,400 

17,300 

6x10 

48,000  J 
51,200 

1  89,700 

87,700 
|  42,900 

35,600 
41,300 

29,500 

26,900 

24,200 
82,200 

21,600 
80,100 

8x8 

SUMI 

89,600 

38,000 

28.000 

8X10 

64,000 

64,000 

53,700 

51,600 

49,500 

47,500 

40,200 

87,600 

85,000 

8X12 

76,800 
80,000 

76,800 1 
80,000 

I   64,400 

61,900 
I   67,600 

59,400 
65,600 

67,000 
63,500 

48.300 

45,100 

42,000 

10x10 

8o!<W> 

41,440 

59,JA6 

I   51,000 

10x12 

96,000 

96,000 

96,000 

81,100 

78,700 

76,200 

73,700 

71,300 

61,200 

10X14 

112,000 

112,000 

112,000 1 

194600 

91,800 

88,900 

86,000 

83,200 1 

1   71,400 

12X12 

115,200 

115,200 

115,200 

115,2001 

1   97,900 

95,300 

92,900 

90,400 

oc,UUU 

12x14 

134,400 

134,400 

134,400 

134,400 

114.200 

111,200 

108,400 

105,500 

102,600 

12x16 

153,600 

153,600 

158.600 

153,600 

1 130,600 

127,100 

123,800 

120,600 

117,800 

14x14 

156,800 

156,800 

156,800 

156,800 

156,8001 

1 133,700 

130,900 

128,000 

124,900 

14X16 

179,200 
204,800 

179,200 
204,800 

179,200 
204,800 

179,200 
204,800 

179,200 1 
204,800 

1 152,800 

149,600 
1 175,100 
1 197,000 

146,300 
171,800 

142,700 

16x16 

204,8001 

168,400 

16x18 

280,400 
269,200 

230,400 
259,200 

230,400 
259,200 

230,400 
259,200 

230,400 
259,200 

230,400 1 
259,200 

193,200 
1222.300 
1247,000 

189.500 

18x18 

2UI2OO1 

218,400 

18x20 

288,000 
320,000 

288,000 
320,000 

288,000 
320,000 

288,000 
320,000 

288,000 
820,000 

288,000 
320,000 

288,000 
820,000 

242,600 

20x20 

820,000 

•  274,400 

Note.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  25. 
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TABLE  21. 

POSTS  OF  CEDAR  AND  CALIFORNIA  SPRUCE. 

Factor  of  safety  of  five. 


LENGTH  OF  POST  IN  FBBT. 


94 

1       9* 

28 

to 

89 

84 

86 

88 

40 

25,900 

28,700 

21,600 

19,600 

82,800 

29,700 

27,000 

24,400 

88,800 

85,600 

82,400 

29,300 

48,800 

45,700 

43,000 

40,400 

68,000 

54,800 

51,600 

48,500 

67,600 

64,000 

60,200 

56,600 

M'Woi 

f      74,000 

70,800 

67,700 

64,500 

61,800 

58,200 

65,000 

51,800 

99,800 

86,400 

82,700 

79,000 

75,300 

71,600 

67,900 

64,200 

60,600 

114,000  J 

1      98,700  ' 

94.500 

90,200 
1     101,800 

86,000 
97,400 

81,800 
94,100 

77,600 
90,200 

73,800 
86,4C0 

69,100 

122,100 

il9.200 

116,400  1 
183,100  1 
158,600 

82,900 

189.600 

186,200 
161,800 

115,800 

111.300 

107,600 
1     182,900 
1     149,500 

108,000 
128,800 

98,800 
124,400 

94,800 

165,100 

Mm 

Uiioo1 1 

120,800 

185,800 

182,000 
210,900 

178,800 
207,000 

174,500 
208,600 

171,100  1 
199,900 

144.900 

140,000 

185,400 

214,500 

'   iUlfM 

192,5001 

1 169,100 
1187,900 

168,900 

288,800 

284,400 
266,400 

280,000 
262,400 

226,100 
258,000 

222,100 
264,000 

217,400 
260,000 

218,800 1 
245,600 

182,200 

270,400 

241,600 

287.600 
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TABLE  22. 


SAFE  LOADS  IN  POUNDS,  FOR  RECTANGULAR 
Factor  of  safety  of  five. 


Size  of 
post  in 

LENGTH  OF  POST  15  FEET. 

i 

i 

I 

■ 

inches. 

0 

a    i 

10     ' 

9,100 

12 

8,100 

14 

!• 

18 

"•_ 

22 

4x4 

11,800 

10,900 

4x6 

17,700 

16,400 1 
27,200 

1   18,700 

12.100 

1 
21,300 

19,700 

18,100 

16,600 

6x6 

&,400 

25,900 

24,600 

6x8 

43,200 

36,300 

34,600 

32,800 

28,400 

26,300 

24,200 

22,100 

6x10 

54,000 
57,600 

45,400 

43,200 
49,000 

41,000 
47,200 

85,500 

32.900 

30,200 
1   38,600 

27,600 
36,500 

8x8 

57,600 

45,500 

43,8001 

84,400 

8X10 

72,000 

72,000 

61,200 

59,000 

56,900 

54,700 

48,200 

45,600 

43,000 

8x12 

86,400 
90,000 

88,400 
90.000 

78,400 

70,800 
77,000 

68,300 
74,900 

65,700 1 
72,700 

|   57,900 

54.700 

51,600 

10x10 

90,000 

70,600 

68,4001 

1  61,000 

10x12 

108,000 

108,000 

108,000 

92,400 

89,900 

87,200 

84,700 

82,100 

73,200 

10  x  14 

126,000 

126,000 

126,000a 

107.800 

104,900 

101,800 

98,800 

95,800 

|   85,400 

12x12 

129,600 

129,600 

129,600* 

126, eMi 

1111,500 

108,900 

106,800 

103,700* 

101,100 

12x14 

151,200 

|  151,200 

151,200 

151,200 

130,000 

127,000 

124,000 

121,000 

117,900 

12X16 

172,800 

!  172,800 

172,800 

172,800J 

1 148,600 

145,200 

141,700 

138,200 

134,800 

14X14 

176.400 

:  176.400 

176,400 

176,400 

\iRW\ 

1 152,300 
1 174.000 

149,200 

146,200 

143,100 

14X16 

201,600 
1  230,400 

;  201,600 
280,400 

201,600 
230,400 

201,600 
230,400 

201.600 1 
230.400 

170,500 
1199,200 

167,100 
195,800 

163,500 

16x16 

236,4001 

192,300 

16x18 

1  259,200 

[259,200 

i  259,200 

259,200 

1259,200 

259,200 

h^jioo 

220,800 

1  216,300 

18x18 

|  291,600 

i  291,600 

291,600 

291,600 

291,600 

291,600 

291,466 

1252,700 

248.800 

18X20 

1324,000 

824,000 

324,000 

324.000 

324,000 

324,000* 

324,000 1 

I280j800 

346,666  ] 

276,500 

20X20 

360,000 

1 

360,000 

j  360,000 

360,000 

1 

360,000 

360,000 

360,000 

1 312,400 

Note.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  25. 
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TABLE  22. 


WOODEN  POSTS  OF  OAK. 

Factor  of  safety  of  five. 


24 


82,800 
40,300 
48,400 
58,800 
70,000 
81,600 


98,600 
114,900 
181,800 
140,100  ; 
160,200 
188,900 
212,500 
244,900 
272,200 
808,000 


LENGTH  OF  POST  IN  FEET. 


26 


28 


80,100 
87,700 
45,200 
55,700 
66,800 
78,000 
88,400 
103,200 
117,900 


28,000 
85,000 
42,000 
53,000 
63,400 
74,200 
85,200 
99,500 
113,700 


187,000 
156,600 
185,800 
208,500 
241,100 
267,800 
804,000 


184,100 
153,200 
182,000 
204,800 
237,200 
263,500 
299,600 


80 


25,900 

82,400 

88,900 

50,400 

60,500 

70,600 

82,100 

95,800 

109,400 

120,900 

188,200 


178,400 
200,700 
283,300 
259,200 
295,200 


82 


84 


36 


38 


40 


78,900 

92,100 

105.200 

117,000 

133.700 


175,100  I 
197,000  1 
229,400* 
254,900 
290,800 


75,700 
88,400 
101,000 
113,700 
129,900 
158,500 
178,300 


225,500 
250,600 
286,400 


72,600 
84,700 
96,800 
109,800 
125,400 
154,400 
178.700 


?2T85o" 

246,200 1 
282,400' 


69,400 
81.000 
92,500 
106,000 
121,200 
150,000 
168,800 
201,500 
228.900 


66,200 
77,300 
88,300 
102,500 
117,200 
145,900 
164,200 
196,300 
218.200 


273,600 


262 


TABLE  23. 


SAFE  LOADS  IN  POUNDS,  FOR 
OF  SOUTHERN,  LONG-LEAF, 

Factor  of  safety  of  five. 


Size  of 
post  in 

LENGTH  OF  POST  IN  FEET. 

[ 

inches. 

6 

8 

10 

12 

14 

16          18 

1 

20 

22 

4X4 

18,500  |    12,700 

10,700 

9,700 

| 

4x6 

20,300  ■    19,100 
86,0001   81,100 

16,100 

14,500 

24,900 

23,800 

21,700 

6X6 

H!o6o 

28JVU 

20,200 

6x8 

48,0001  4i,;oo 

89,800 

38,200 

83,200 

81,100 

29,000 

26,900 

6x10 

60,000  |6lJ8O0 

49,800 

47,800 
54,200 

41,500 

38,900 

86,200 
45,000 

83,600 
42,900 

8x8 

64,000  | "W^Wo"!   66,800 

MM 

50,900 

40,800 

8x10 

80,000  :    80,000 1   69,800 

67,800 

65,700 

63,700 

56,200 

58,600 

51,000 

8X12 

96,000 
100,000 

96,000 1 

1  83,700 

81,800 

78,900 
85,700 

76,400 
88,700 

67,500 

64,300 

61,200 

10x10 

100,000 

100,000 

87,800 

hM 

79,6001 

i   71,000 

10  X  12 

120,000 

120,000 

120,000 

105,400 

102,800 

100,400 

97,900 

95,500 1   85,200 

10  x  14 

140,000 
144,000 

140,000 
144,000 

140,000 
144,000 

122,900 

120,000 
126,900 

117,200 
124,400 

114,200 
122,000 

111,400 1   99,400 

119,500  iirti<A 

12x12 

444,666 

12X14 

168,000    168,000 

168,000 

168,000 

148,000 

145,200 

142,800 

139,400  ,  186,600 

12x16 

192,000 
196,000 

192,000 
198  000 

192,000 

192,000 

169,200 

165,900 

162,600 

159,400    156,100 

14X14 

196,000  ,  196,000 

19(1,666 1 

i  178,200    170,300 

167,500  ,  164,500 

14X16 

.224,000 

224,000 

224,000    224,000 

224,000 1 

1 197,900  1  194,700 

191,400    188,000 

16X16 

256,000 

256,000 

256,000 

256,000 

256,000 

^PbTTt  226,600 

228,400 

220,100 

16x18 

288,000 

288,000 

288,000 

288,000 

288,000 

288,<»0  I255JJ00 

1251,300 

247,600 

18x18 

324,000 

324,000 

324,000  ,  824,000 

324,000 

324,000)  824,0001 

1287,400    283,500 

18x20 

360,000 

860,000 

360,000 

360,000 

360,000 

860,000    360,000  J 

[819^800  !  815,000 

20x20 

1  400,000 

400,000 

400,000 

400,000 

400,000 

400,000 

400,000 

«U«] 

1355,100 

Notb.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  25. 
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TABLE  23. 


RECTANGULAR  WOODEN  POSTS 
OR  GEORGIA  YELLOW  PINE. 

Factor  of  safety  of  five. 


LENGTH  OF  POST  IN  FEET. 


24 


26 


98 


SO 


3*2 


34 


36 


38 


40 


38,700 
48,300 
68.000 
68,300 
82,000 
95,600 


114,600 
188,700 
152,800 
161,700 
184,800 
216,800 
248,900 
279,900 
811.000 
851,000 


86,500 

45,700 

54,800 

65,800 

78,800 

92,000 

102,800 

120,000 

187.100 


TK83oT 

181,500 
218,600 
240,800 
278,400 
307,100 
847,000 


34,400 
43,000 
51,600 
68,000 
75,600 
88^00 
99,600 
116,300 
132,900 


TOW 

178,800 
210,800 
286,600 
272,500 
302,800 
842,800 


82^00 

40,400 

48,500 

60,400 

72,500 

84,600 

96,500 

112,600 

128,600 

140,500 

160.700  > 


207,000 
282,900 
268,900 
298,800 
888,800 


98,800 
108,900 
124,400 
186,700 
156,200 


208,800 
229,200 
265,400 
294,800 
884,800 


90,100 
106,200 
120,200 
133,300 
152,300 
184,200 
207,200 


87,000 
101,500 
116,000 
129,500 
148,000 
180,000 
202,500 


261,500 
290,500 
830,800 


257,900 
286,600 
826,600 


88,800 
97,800 
111,700 
125,600 
143,600 
175,600 
197,600 
288,900 
259,900 


80,600 
94,100 
107,500 
122,100 
139,600 
171,500 
198,000 
228,700 
254,200 


818,400 


254 


TABLE  24. 


SAFE  LOADS  IN  POUNDS,  FOR  RECTANGULAR  WOODEN  POSTS 

Factor  of  safety  of  five. 


Size  of 
post  in 
inches. 


LENGTH  OF  POST  IN  FEET. 


4x4 

4x6 

6x6 

6x8 

6x10 

8x8 

8X10 

8X12 

10x10 

10x12 

10x14 

12x12 

12x14 

12x16 

14X14 

14X16 

16x16 

16x18 

18x18 

18x20 

20x20 


8 


57,600 
72,000 
76,800 
96,000 
115,200 
120,000 
144,000 
168,000 
172,800 
201,600 
280,400 
235,200 
268,800 
307.200 
345.600 
388,800 
482,000 
480,000 


96,000 
115,200 
120,000 
144,000 
168,000 
172,800 
201,600 
230,400 
235,200 
268,800 
807,200 
345,600 
388,800 
482,000 
480,000 


10 


12 


14 


16 


13,400 
20,200 


36,700  ! 
49,000' 
61,200 
68,200 
85,200 
HBjMO 

"iSSJoW 

144,000 
168,000 
172,800 
201,600 
230,400 
285,200 
268,800 
307,200 
845,600 
388,800 
482,000 
480,000 


12.300 
18,400 

47,200 
59,000  ] 
66,400 ' 
83,000 
99,600 
107,000 
128,400 


81,100 
41.500 
51^800 

"fcTWo" 

80,900 

97,100 

104,900 

125,900 

149.800  '  146,900 

iW,800 1 154,700 

201,600 1 180,400 

230,4001206,200 

235,200* 

268,800 

307,200 

845.600 

388,800 

432,000 

480,000 


29,400 
39,200 
49,000 


£35,200 k 

268,8001 

807,200* 

345,600, 

388,300 

432,000 

480,000 


18 


20 


63,000 
78,700 
94,500 
102,700" 
128,200 
148,800  ; 
152,100 
177,400 
202,800 
211,100 
241.200' 

wm 

845,6001 
388,800* 
482,000  , 
480,000  • 


27,600 
86,900 
46,100 
56,100 
70,100 
84,100 


120,700 
140,800 
149,500 
174.400 
199,300 
208.000 
237,700 
276,200 
310,800 


25,900 
34,600 
48,200 
58,800 
67,200 
80,600 


888, 

432,000 

480,000 


9*8160" 
118,100 
137,800 
146,900 
171,400 
195,800 
206,000 
234,800 
272,600 
306,700 

I"  349,900 
388.800 


22 


Notb.— If  wooden  caps  and  sills  are  used,  load  on  post  is  usually  governed 
by  ability  of  cap  or  sill  to  resist  side  pressure.    See  Table  25. 
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TABLE  24. 


OF  DOUGLAS,  OREGON,  AND  WASHINGTON  YELLOW  PINE. 

Factor  of  safety  of  five. 


24 


2ft 


LENGTH  OF  POST  IN  FEET. 


28 


49,200 
61,400 
78,700 
85,400 
102,600 
119,600 

46,800 

58,600 

70,800 

82,600 

99,100 

115,600 

127,900 

149,200 

170,500 

i 

1 
i 

44,500 

55,700 

66,800 

79,700 

95.600 

111,600 

124,400 

146,200 

166,900 

141,700 
165,800 
188,900 

198,900 
227,400 

195,800 
228,800 
262,100 
294,900 
838,300 
875,800 
424,000 

192,900  1 
220,400  1 

265,700 
298,900 
842,100 
880,200 
428,000 

258,800 
291,200 
884,400 
871,500 
419,600 

30 


82 


42,200 

52,800 

68,400 

76,800 

92,200 

107,500 

121,000 

141,100 

161,800 

174,800 

199,800 


255,200 
287,100 
880,500 
867,200 
416,200 


117,500 
137,100 
156,700 
170,500 
194,900 


251,900 
288,400 
326,600 
862,900 
410,800 


114,000 
188,100 
152,100 
166,800 
190,600 
228,900 
257,500 


110,600 
129,000 
147,500 
162,500 
185,700 
224,300 
252,800 


38- 


40 


818,800 
854,200 
402,400 


107,100 
125,000 
142,800 
158,600 
181,200 
219,600 
247,100 
1290,800 
1822,600 


wm 


108,700 
121,000 
188,200 
164,400 
176,500 
215,000 
241,900 
285,100 
816,800 


898,600 
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TABLE  25.— WOODEN  SILLS  AND  CAPS. 


MAXIMUM  8AFE  LOADS,  IN  POUNDS, 
ALLOWING  FACTOR  OF  SAFETY  OF  FOUR 


Kind  of  Timber  in  Sill  or  Cap. 


White  Oak 

White  Pine 

Southern,  Long-Leaf,  or  Georgia  Yel- 
low Pine 

Douglas,  Oregon,  and  Washington 
Yellow  Fir 

Northern  or  Short- Leaf  Yellow  Pine. . 

Red  Pine 

Norway  Pine 

Spruce  and  Eastern 

Hemlock 

Cypress,  Cedar,  California  Redwood.. 

Chestnut 


SHE  OF  POST  IN  I5CHE8. 


4x4    4x«    ftx  •  I  ftx  8    «xlO:   8x8      8x10     8x12 


8,000 

12,000 

3,200 

4,800 

5,600 

8,400 

4,800 

7,200 

4,000 

6,000 

8,200 

4,800 

8,200 

4,800 

8,200 

4,800 

2,400 

8,600 

3,200 

4,800 

4,000 

6,000 

18,000 
7,200 


24,000 
0,600 


12,600  '  16,800 


10,800 
9,000 
7,200 
7,200 
7,200 
5,400 
7,200 
9,000 


14,400 
12,000  ! 
9,600  j 
9,600; 
9,600 
7,200 
9,600 
12,000 


80,000 

82,000 

40,000 

12,000 

12,800 

16,000 

21,000 

22,400 

28,000 

18,000 

19,200 

24,000 

15,000 

16,000 

20,000 

12,000 

12,800 

16,000 

12,000 

12,800 

16,000 

12,000 

12,800 

16,000 

9,000 

9,600 

12,000 

12,000 

12,800  |  16,000 

15,000 

16,000 

;  20,000 

i 

48,000 
19,200 

88,600 

28,800 
24,000 
19,200 
19,200 
19,200 
14,400 
19,200 
24,000 


Note.— For  temporary  or  comparatively  unimportant  structures  increase  the  tabular 
values  50  per  cent. 
For  first-class  work,  carrying  quiescent  loads,  increase  the  tabular  values  80  per  cent. 
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TABLE  25.— WOODEN  SILLS  AND  CAPS. 


ON  RECTANGULAR  WOODEN  POSTS, 
AGAINST  CRUSHING  OF  CAPS  AND  SILLS. 


8IZB  Of  POST  IN  INCHES. 


10x10  10x12 


10x14112x12  12x14  12x10  14x14  14x16  i  16x16  !  16x18    18x18    1  Sx  20  1  20x20 


50,000 
20,000 

85,000 

80,000 
26,000 
20,000 
20,000 
20,000 
15,000 
20,000 
25,000 


60,000 
24,000 

42,000 

86,000 
80,000 
24,000 
24,000 
24,000 
18,000 
21,000 
80,000 


70,000  .  72,000 
28,000  ■  28,800 

40,000    50,400 


42,000 
36,000 
28,000 
28,000 
28,000 
21,000 
28,000 
85,000 


48,200 
36,000 
28,800 
28,800 
28,800 
21,600 
28,800 
36,000 


84,000 
83,600 

58,800 

50.400 
42,000 
83,600 
83,600 
83,600 
25,200 
83,600 
42,000 


96,000  98,000 


38,400 


39,200 


67,200  68,600 


57,600 
48,000 
88,400 
88.400 
88,400 
28,800 
88,400 
48,000 


58,800 
49,000 
39,200 
39,200 
39,200 
29,400 
39,200 
49,000 


112,000 
44,800 

78,400 

67.2JX), 
56,000. 
44,800 
44,800 
44,800 
38,600 
44,800 
56,000 


128,000 

144,000 

51,200 

57,600 

89,600 

100,800 

76,800 

86,400 

64,000 

72,000 

51,200 

57,600 

51,200 

57,600 

51,200 

57,600 

88,400 

43  200 

51,200 

•  * 

57,600 

64,000 

72,000 

162,000  I  180,000 
64,800  1  72,000 


118,400 

97,200 
81,000 
64,800 
64,800 
64,800 
48,600 
64,800 
81,000 


126,000 

108,000 
90,000 
72.000 
72.000 
72,000 
54.000 
72,000 
90,000 


200,000 
80,000 

140,000 

120,000 
100,000 
80,000 
80,000 
80,000 
60.000 
80,000 
100,000 


16 
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LIST   OF   ANNUAL   CONVENTIONS. 


First  Convention, 
Second  Convention, 
Third  Convention, 
Fourth  Convention, 
Fifth  Convention, 
Sixth  Convention, 
Seventh  Convention, 
Eighth  Convention, 


St.  Louis,  Mo., 
Cincinnati,  Ohio, 
Philadelphia,  Pa., 
Kansas  City,  Mo., 
New  Orleans,  La., 
Chicago,  111., 
Denver,  Col., 
Richmond,  Va., 


September  25,  1891. 
October  18,  19,  1892. 
October  17  to  19,  1893. 
October  16  to  18,  1894, 
October  15,  16,  1895. 
October  20  to  22,  1896, 
October  19  to  21,  1897. 
October  18,  19,  1898. 


MEMBERSHIP. 


Year  1891-2. 

.     Number  of  active  members, 

60. 

Year  1892-3.      . 

.     Number  of  active  members, 

112. 

Year  1893-4.      . 

.     Number  of  active  members, 

128. 

Year  1894-5.      . 

.     Number  of  active  members, 

115. 

Year  1895-6.       . 

.     Number  of  active  members, 

122. 

Year  1896-7. 

.     Number  of  active  members, 

140. 

Year  1897-8. 

.     Number  of  active  members, 

127. 

Year  1898-9.       . 

Number  of  active  members, 

148. 
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LIST  OF  OFFICERS  OF  THE  ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF  BRIDGES 
AND  BUILDINGS  FROM  THE  ORGANIZATION  OF  THE  ASSOCIATION  TO  THE  TEAR  1898-9. 


Year. 

First  Vice-President 

Second  Vice-President.. 
Third  Vice-President — 
Fourth  Vice-President... 

Secretary 

Treasurer 


1891-2. 


1893-8. 


1898-4. 


1894-5. 


Executive  Members.. . .  - 


O.  J.  Travis 

H.  M.  Hall. 

J.  B.Mitchell 

James  Stannard.. 
G.W.  Hinman — 

C.  W.Gooch 

George  M.  Reid.. 

W.  R.  Damon 

G.W.  Markley... 
W.  A.  McGonagle 
G.  W.  McGehee.. 
G.  W.  Turner..  .. 
J.  E.Wallace 


H.  M.  Hall J.  E.  Wallace Geo.  W.  Andrews. 

J.  E.  Wallace Geo.  W.  Andrews. .  I W.  A.  McGonagle. 

G.W.  Hinman —  W.  A.  McGonagle.. ;L.  K.  Spafford. 

i 
N.  W.  Thompson.  L.  K.  Spafford 'James  Stannard. 


C.  E.  Fuller 

S.  F.  Patterson... 
George  M.  Reid.. 
G.  W.Andrews... 
Joseph  M.  Staten. 
J.  M.  Caldwell.... 
Quintine  McNab.. 
Floyd  Ingram.... 


E.  D.  Hines Walter  G.  Berg. 


S.  F.  Patterson 8.  F.  Patterson. 


George  M.  Reid . . . 
Quintine  McNab  . . . 
Aaron  S.  Markley.. 

Floyd  Ingram 

James  Stannard .. . . 
James  H.  Travis  . . . 


I 


i 


George  M.  Reid. 
James  Stannard. 
James  H.  Travis. 
Joseph  H.  Cummin. 
R.  M.  Peck. 
J.  L.  White. 


Aaron  S.  Markley  Joseph  H.  Cummin,  A.  Shane. 


Year. 


1896-6. 


1898-7. 


1897-8. 


1898-9. 


President |w.  A.  McGonagle.. 

First  Vice-  President . . . '  l.  K.  Spafford 

Second  Vice-President  James  Stannard.. . . 


Third  Vice-President.. 
Fourth  Vice-President. 


Walter  G.  Berg .... 
Joseph  H.  Cummin 


James  Stannard.. . . 
Walter  G.  Berg 
Joseph  H.  Cummin 
Aaron  S.  Markley.. 
a*  ju. x ecK. ...••.... 


Secretary g.  p.  Patterson S.  F.  Patterson 


Treasurer. 


I 


George  M.  Reid ...  ,  N.  W.  Thompson. . . 

I 
'  jR.  M.  Peck W.  O.  Eggleston. . . 

j J.  L.  White 'W  M.  Noon 


Executive  Members.   « 


A.  Shane 'Joseph  M.  Staten  . . 

Aaron  S.  Markley..  George  J.  Bishop... 

i 

W.  M.  Noon C.  P.  Austin 

Joseph  M.  Staten.. . IM.  Riney 


Walter  G.  Berg.... 
Joseph  H.  Cummin 
Aaron  S.  Markley. 

G.W.  Hinman 

C.  C.  Mallard 

S.  F.  Patterson 
N.  W.  Thompson.. 
George  J.  Bishop.. 

C.  P.  Austin 

M.  Riney 

Wm.  8.  Danes 

J.  H.  Markley 

W.  O.  Eggleston  . . 


Joseph  H.  Cummin. 
Aaron  S.  Markley. 
C.  O.  Mallard. 
Walter  A.  Rogers. 
Joseph  M.  Staten. 
S.  F.  Patterson. 
N.  W.  Thompson. 
Wm.  S.  Danes. 
I.  H.  Markley. 
W.  O.  Eggleston. 
R.  L.  Heflln. 
Frank  W.  Tanner. 
A.  Zimmerman. 
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SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE    ORGANIZATION    OF    THE    ASSOCIATION 

IN    1891. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  8EPTBMBER  25,  1891. 


Subjects. 
Surface  Cattle-Guards 


l. 


Frame  and  Pile  Trestles  Complete,  including-  Rerailer 

3. 

Framing  and  Protection  of  Howe  Truss  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail- 
road Embankments 

5. 

Water-Tanks  Complete,  including  Painting,  Pumps, 
Pump  and  Coal  Houses,  Wells  and  Reservoirs 

6. 


Interlocking  Signals. 


Depot  Platforms,  Complete. 


8. 


Paints  for  Iron  Structures. 


Committees. 

Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 

H.  M.  Hall, 

W.  A.  McGonagle, 

Q.  W.  McOehee. 

J.  E.  Johnson, 
G.W.  Markley, 
J.  H.  Markley. 

James  Stannard, 
J.  O.  Thorn, 
J.  E.  Wallace. 

G.  W.  Turner, 
R.  K.  Ross, 
Q.  McNab. 

B.  F.  Bond, 

G.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 

C.  B.  Keller. 

Geo.  M.  Reid, 
A.J.  Kelley, 
H.  A.  Hanson. 


8ECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1892. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries 


Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility, and  Strength 


3. 

Water  Columns,  Best,  Cheapest,  Simplest,  and  Most 
Durable 

4. 

Coaling  Stations,  including  Storage  Bins  and  for 
Coaling  Engines 


'  Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 

„"  G.  W.  Turner. 

G.  W.  Markley, 
H.  F.  Martin, 
James  H.  Travis, 
Charles  Walker. 

"  C.  E.  Fuller, 
A.  S.  Markley, 
H.  N.  Spaulding 
E.  L.  Cary. 


< 


(  J.  E.  Wallace. 
C.  W.  Gooch, 
G.  W.  Hinman, 

.  J.  H.  Cummin. 
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5. 


Crawling  of  Rails,  and  its  Effects  on  Structures. 


6. 

Guard-Rails  on  Bridges,  Advantages  and  Disadvan- 
tages, and  Best  to  be  Adopted 


7. 

Platforms,  Height  and  Distance  from  Rail  and  Mode 
or  Construction 

8. 

Best  Bridge.  Wood,  Combination,  or  Iron,  from  ISO 
feet  and  upwards,  and  the  Best  Method  of  Recon- 
struction   

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


'  Geo.  M.  Reid, 
L.  K.  Spafford, 
J.  B.  Mitchell, 
L.  S.  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Staten. 

James  Stann  ard . 
M.  Walsh, 
N.  M.  Markley, 
Robert  Ogle. 


i 


f  A.  Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 

H.  E.  Gettys, 
8.  P.  Patterson, 
G.  W.  Hinman, 
P.  N.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1893. 


1. 

'  W.  G.  Berg, 

Depressed  Cinder  Pits  and  Other  Kinds <    ^W^XnSrewJ' 

k  C.  E.  Fuller. 
2. 

'  G.  M.  Reid, 

Best  Method  of  Bridge  Inspection 1   Geo.J.^ilhop, 

.  J.  8.  Berry. 
3. 

{G.  W.  Markley, 
J.  R.  Harvey. 
4. 

'  W.  A.  McGonagle. 

M aintenance  of  Pile  and  Frame  Trestle i  £' ?*  J^^SHtfc- 

]   Geo.  C.  Nutting, 

.  John  Copeland. 

5. 

'  O.J.Travis, 

The  Best  Scale  Foundation \   c?DPBradley 

T.  M.  Strain. 


FOURTH  CONVENTION,  KANSA8  CITY,  MO.,  OCT.  16,  17,  AND  18,  1894. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  Washouts  and  Burnouts 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak.. . 


t 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 

R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 
C.  D.  Bradley. 

W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 
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4. 
Best  Method  of  Erecting  Plate- G  irder  Bridges 

5. 

Best  and   Most  Economical   Railway   Track   Pile- 
Driver 

6. 

8and  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  including  Buildings 


8pan  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat- 
tice-Bridges for  Spans  from  60  to  110  feet 

8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 
Arch  Culverts 

9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


Pumps  and  Boilers. 


i 


H.  M.  Hall, 
J.  M.  Staten, 
G.  W.  Hinman, 
J.  N.  Pullen. 

J.  L.  White, 

A.  O.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 

Aaron  S.  Mark  ley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reld, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin. 
J.  A.  Spangler. 

John  H.  Markley, 
O.  J.  Travis, 
A.  Shane, 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  16,  1895. 

1. 


How  to  Determine  Size  and  Capacity  df  Openings 


to  Determine  Size  and  Capacity  df  Openings     1  J.  S.  Berry, 

for  Waterways ]   C.  C.  Mallard, 

I  J.  L.  White. 
2. 


Aaron  S.  Markley, 
J.  S.  Bern 


Different  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 

3. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  of  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Size,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


A.  Shane, 
W.  O.  Eggleston, 
J.  L.  Slosson, 
O.  J .  Travis. 

H.  M.  Hall, 
James  Stannard, 
H.  Middaugh, 
C.  C.  Mallard. 

R.  M.  Peck. 
T.  H.  Kelleher. 
A.  McNab, 
W.  M.  Noon. 
G.  W.  Hinman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 


f  W.  O.  Eggleston, 
W.  M.  Noon, 
McNab, 

Thompson. 


J  W.  M. 
\  A.  Mc] 
I  N.W. 
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7. 

Shearing  of    Rivets  in   Plate-Girders    and    Cause 
Thereof 

8. 

Best  and   Uniform  System  of  Report   Blanks  for     ! 
Bridge  and  Building  Department | 

9. 

Protection  of  Railroad   Structures  and   Buildings     ! 
from   Fire ) 


J.  M.  Staten, 
R.  L.  HerLin, 
J.  H.  Travis, 
G.  M.  Reid. 

G.  J.  Bishop, 
W.  O.  Eggleston, 
Onward  Bates, 
M.  Riney. 

R.  M.  Peck, 
L.  E.  Spafford, 
B.  T.  Mclver. 


10.    Brought  forward  from  1894. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 


11.    Brought  forward  from  1894. 


Best  and   Most  Economical   Railway   Track  Pile-     . 
Driver 1 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Carpenter, 
G.  W.  Hinman. 


1*2.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat-    < 
tice  Bridges  for  Spans  from  50  to  110  feet 


13.    Brought  forward  from  1891. 


Interlocking  Signals 


W.  A.  McGonagle 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys, 
G.  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflln, 
J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1898. 


1. 

Methods  of  Heating  Buildings  where  Three  or  More 

Us 


Stoves  are  Now  used 


K 


2. 


f  J.  H.  Cummin. 
George  W.  Hinman, 
George  W.  Markley, 

„  Wm.  Berry. 


The  Most  Suitable  Material  for  Roofs  of  Buildings  of 
All  Kinds 

3. 

Roundhouse   Construction,  Including  Smoke-jacks 
and  Ventilators 


(  R.  M.  Peck, 

G.  W.  Turner, 
*    W.  M.  Noon, 
.  N.  W.  Thompson. 


i 


4. 


Geo.  W.  Andrews, 

O.  J.  Travis, 
i   W.  O.  Eggleston, 
I  James  T.  Carpenter. 


Care  of  Iron  Bridges  after  Erection. 


i 


5. 

How  to  Determine  Sise  and  Capacity  of  Openings 
for  Waterways 


James  H.  Travis, 
T.  M.  Strain, 
H.  M.  Hall, 
Walter  Rogers. 


f  Walter  G.  Bertr, 
Aaron  S.  Markley, 
Onward  Bates, 

.  A.J.  Kelley. 
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Protection  of  Railroad  Buildings  and  Other  Struc- 
tures from  Fire 


Designs  for  Ice- Houses. 


8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments    

Bridge  Warnings  for  Low  Overhead  Structures 

10. 

Stock-yards  and  Stock-sheds,  including  all  Details 
of  Construction 

11. 


I 


W.  A.  McGonagle, 
M.  M.  Garvey, 
.   J.  D.  H i id er brand 
I  John  Foreman. 


{ 


W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  Ryan. 


'  C.  C.  Mallard, 
W.  S.  Danes, 
4    R.  L.  Heflin, 
„  A.  C.  Olney. 

W.  E.  Harwig, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 

'  Geo.  J.  Bishop, 
W.  R.  Cannon, 
O.  H.  Andrews, 
James  Brady. 


Floor  System  on  Bridges,  including  Skew  Bridges.. .     < 


'  W.  G.  Guppy, 
C.  P.  AuBtin, 
C.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH   CONVENTION,   DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1897. 

1. 


Pile- rings  and  Method  of  Protecting  Pile  heads  in 
Driving 


2. 


G.  W.  Hinman, 
Wm.  S.  Danes, 
F.  fillers, 
E.  F.  Reynolds, 
Wm.  Carmichael, 
C.  M.  Large. 

Walter  A.  Rogers-. 
Frank  W.  Tanner, 


Cost  and  Manner  of  Putting  In  Pipe  Culverts \   3/^  Kinr"*1*7' 


B.  F.  Bond, 

O.  H.  Andrews. 

A.  W.  Merrick, 

C.  8.  Thompson, 


Best  Floors  f <  >r  Shops  and  Roundhouses i   JJ™,'  cah6P,eSt0n' 

J.  B.  Pullen,' 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston. 

Roundhouse  Smoke-Jacks  and  Ventilation \   r*j°  Howefl^167' 


s. 


Cattleguards  and  Wingfences - 


J.  T.  Carpenter, 
A.  McNab. 

f  C.  C.  Mallard, 
C.  S.  Thompson, 
A.  Zimmerman, 
L.  H.  Wheaton, 
O.  W.  Osborne, 
R.  L.  Heflin. 


Prevention  of  Fire  in  Railroad  Buildings. 


John  D.  Isaacs, 

Wm.  A.  McGonaglc 

M.  Riney, 

H.  L.  Fry, 

J.  P.  Snow, 

Wm.  B.  Yearance. 
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7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way -stations 

8. 
Railroad  Highway  Crossing  Qates 

9. 

What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   

10. 

Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 

11. 


Turntable  Construction 


Arthur  Montzheimer 

A.  Shane, 
G.  E.  Hanks, 
J.  E.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

'  Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  S.  Edinger, 

B.  W.  Guppy, 
J.E.  Grefner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 
H.  W.  Fletcher. 

J.  E.  Greiner, 
B.  W.  Guppy, 
James  Mcintyre, 
T.  M.  Strain, 
A.  J.  Kelley, 
L.  F.  Goodale. 

Onward  Bates, 
J.  B.  Sheldon, 

D.  K.  Colburn, 
John  Foreman, 

E.  Fisher, 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,   VA.,  OCTOBER  18  AND   19,  1898. 

1. 

What  is  the  Most  Economical  Method  of  Painting     f  £* M ^^ ®Jwr' 
Railway  Bridges  and  Buildings,  and  Best  Material     <  H'  d.  Cleaveland, 
toase I  W.  A.  McGonagle. 

2. 

Life  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Advisability  of  Protecting 
Same  from  the  Weather B.  W.  Guppy. 

3. 

f  J.  H.  Mark  ley, 
The  Best  Method  of  Constructing  and  Maintaining     J  W.  O.  Eggleston, 

Highway  and  Farm  Crossings (  T.  M.  Strain. 

I  O.  J.  Travis. 

4. 

{W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 
J.  Mcintyre. 

5. 

{A.  Shane, 
A.  8.  Markley, 
R.  L.  Heflin, 
W.  E.  Smith. 

6. 

f  G.  J.  Bishop, 
Necessary  and  Kind  of  Tools  for  the  Proper  Equip-     J  G.  W.  Hinman, 

ment  of  a  Gang  of  Bridge  Men )  M.  Rlney, 

t  A.  Zimmerman. 
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7. 


Best  Snow  Fence— Stationary  and  Portable 


8. 


Prevention  of  Fire  in  Railroad  Building*. 


9. 

What  Repairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work 


f  A.  W.  Merick, 
A.  B.  Killam, 
J.  D.  Isaacs. 
A.  H.  King. 


f 


G.  W.  Andrews, 
A.  D.  Schlndler, 
W.  E.  Smith, 
I  8.  B.  Rice. 


F.  S.  Edinger, 
J.  E.  Oreiner, 
J.  D.  Isaacs, 
W.  A.  Rogers, 
H.  W.  Fletcher. 
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CONSTITUTION 


ARTICLE  I. 


NAME. 


Section  1.    This  Association  is  known  as  the  u  Association  of  Kail- 
way  Superintendents  of  Bridges  and  Buildings/' 


ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  ideas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

Section  L  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

ARTICLE  IV. 

OFFICEKS. 

Section  h  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTIES    OF    OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXECUTIVE   COMMITTEE. 

Section  1,  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days1  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 

election  of  officers  and  tenure  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

PRESIDENT    AND    TREASURER. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 


VICE-PRESIDENTS  AND   EXECUTIVE   MEMBERS. 

£ec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SECRETARY. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Exeoutive  Committee. 

TREASURER. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee's  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEES  ON  SUBJECTS  FOR  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES  ON    INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 


ARTICLE  X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 

TIME   OF  MEETING. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUR  OF   MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE   OF   MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF   BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th— Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th— Election  of  officers. 
14th— Adjournment. 

DUTIES  OF  OFFICERS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meetings;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasurer  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 
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DIRKCTORY    OF    MEMBERS. 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  IMS. 


Anderson,  J.  W.,  Cln.,  Hamilton  A  Dayton  Ry.,  Chillicothe,  Ohio. 

Ahdiewb,  Gboboe  W.,  Philadelphia  DiT.  B.  A  O.  R.  R.,  Wilmington,  Del. 

Andrews,  O.  H„  St.  Jo.  A  O.  I.  A  EL  C.  Ry.,  St.  Joseph,  Mo. 

Austin,  Cyrus  P.,  BAM.R.  R.t  Medford,  Mass. 

Banks,  John  I.,  Chicago  Great  Western  Ry.,  St  Paul,  Minn. 

Batbs,  Onward,  C,  M.  *  St.  P.  Ry.Tand  M.  A  N.  Ry.,  Chicago,  111. 

Bbbo,  Walter  O.,  Lehigh  Valley  Ry.,  Sooth  Bethlehem,  Pa. 

Bbrrt,  J.  8.,  8.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bbbby,  William,  San  Antonio  A  Arkansas  Pass  Ry.,  Yoakum,  Texas. 

Bishop,  O  bo  bob  J.,  C,  R.  I.  A  P.  Ry.,  Topeka,  Kan. 

Bbickbb,  J.  A.,  Norfolk  A  Western  Ry.,  Shenandoah,  Va. 

Bond,  B.  F.,  Jacksonville  A  St.  Louis  Ry.,  Jacksonville,  111. 

Boyce,  Joseph  W.,  L.  E.  A  St.  L.  C.  R.  R.,  Huntingburgh.  Ind. 

Brady,  Jambs,  Chicago,  Rock  Island  A  Pacific  Ry.,  Davenport,  la. 

Cannon,  W.  B.,  C,  R.  I.  A  P.  Ry.,  Heringtoo,  Kan. 

Carmichabl,  William,  U.  Pac.  R.  R.,  Junction  City,  Kan. 

Carpenter,  Jambs T.,  L.  E.  A  St.  L.  R.  R.,  Princeton,  Ind. 

Cansry.  T.  A.,  K.  C,  Ft.  8.  sMem.  Ry.,  Ft.  Scott,  Kan. 

Cabr,  Charles,  Michigan  Central  R.  RM  Jackson,  Mich. 

Cary,  E.  L.?  M.  R.  A  B.  T.  R.  R.,  Bonne  Terre,  Mo. 

Cahill,  M.  F.,  412  C  St.,  Lynchburg,  Va. 

Clbaveland,  H.  D.,  Pittsburg,  Bessemer  A  Lake  Erie  R.  R.,  Greenville,  Pa. 

Colburn,  D.  K.,  Atlantic  System,  Southern  Pacific  Ry.,  Houston,  Texas. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 

Damon,  W.  R.,  Louisville,  Nashville  &St.  L.  R'd  Co.,  Huntingburgh,  Ind. 

Danba,  William  8.,  Wabash  R.R.,  Eastern  Div.,  102  Ewing  St.,  Peru,  Ind. 

Doll,  Josbph,  C,  C,  C.  &8t.  L.  Ry.  Co.,  Batesville,  Ind. 

Edinoer,  Fred  S.,  Pacific  System,  Southern  Pacific  Ry.,  San  Francisco,  Cal. 

Eoolbbton,  William  O.,  C.  A  Erie  R.  R.,  Huntington,  Ind. 

Eilbrs,  Fred,  Chicago,  Burlington  &  Qutncy  R.  R.,  Ottumwa,  la. 

Ennbs,  I.  R,  South  Carolina  A  Georgia  R.  R.,  Branchville,  S.C. 

Pbatherston,  J.  E.,  Missouri  Pacific  Ry.,  Osawatomie,  Kan. 

Fibhbr,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Fletcher,  Holland  W.,  C.  A  N.  W.  Ry.,  22  5th  Ave.,  Chicago,  111. 

Foreman,  John,  Phila.  &  Read.  R.  R  ,  Pottstown,  Pa. 
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PROCEEDINGS  OF  THE  NINTH  ANNUAL  CONVENTION 
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ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND    BUILDINGS, 

HELD  IN  DETROIT,  MICH.,  OCTOBER  17  AND  18,  1899. 


MORNING  SESSION. 

Tuesday,  October  17,  1899. 

The  convention  was  called  to  order  at  10  o'clock  a.  m.,  October 
17,  1899,  in  the  Assembly  Room  of  the  Hotel  Cadillac,  Detroit, 
Mich.,  by  the  President,  Joseph  H.  Cummin. 

Prayer  was  offered  by  the  President. 

President. — Ladies  and  gentlemen,  I  wish  to  introduce  William 
C.  Maybury,  mayor  of  the  city  of  Detroit,  who  will  now  address  a 
few  words  to  vou. 

Mr.  Maybury. — Ladies  and  gentlemen,  it  is  a  matter  of  regret 
to  me  that  I  did  not  have  notice  of  the  assembling  of  this  con- 
vention until  this  morning,  and  must  come  to  you  with  just  such 
words  that  come  to  me  while  I  look  into  your  faces,  and  I  find 
that  inspiration  enough,  because  these  gatherings  to  me  are  all  so 
significant  of  what  is  good,  and  I  want  to  say  to  you,  right  here, 
without  offending  the  dignity  of  this  aggregation,  that  I  am  much 
pleased  that  you  open  your  convention  with  prayer  expressing 
thankfulness  for  your  protection  during  the  year,  and  asking 
guidance  in  your  deliberations  at  this  convention.  This  makes 
your  welcome,  friends,  doubly  welcome,  because  it  marks  a  high 
place  of  work,  and  high  appreciation  of  duty.  No  traveler  of  the 
night  ever  crosses  a  trestle  or  a  bridge  without  a  little  quickening 
of  the  pulse,  and  I  tell  you,  as  he  passes  over  in  safety,  if  a  man 
of  heart  and  brains,  he  utters  a  silent  prayer,  or  a  silent  word  of 


thankfulness  for  these  men  whose  faithfulness  has  carried  him 
safely  over  the  structure.  In  this  matter  of  bridge  building,  I 
presume  it  is  like  many  other  arts,  in  some  respects,  lost  art  being 
applied  again  under  new  conditions.  When  the  great  armies  of 
the  East  crossed  the  Hellespont,  a  space  far  wider  than  the  river 
that  flows  at  our  doors,  or  when  the  great  armies  of  Alexander 
came  from  the  far  East  and  invaded  Turkey  and  Eastern  Europe, 
and  had  to  cross  many  streams,  rivers,  mountains  and  gorges,  we 
ask  ourselves,  How  did  they  do  so,  and  how  did  the  Moors  come 
from  the  far  eastern  countries  of  Europe  until  they  reached  the 
southern  boundaries  of  France  without  having  means  of  crossing 
these  obstacles  unless  skilful  hands  aided  them  ?  Now,  my 
friends,  you  are  the  gentlemen  who  control  the  bridges  and  tres- 
tles of  to-day,  and  keep  them  in  safe  condition  for  the  traveler. 
It  matters  not  if  there  are  a  thousand  miles  of  track  that  is 
absolutely  perfect,  and  there  copies  a  bridge  that  is  imperfect, 
and  you  have  the  story  of  Ashtabula.  It  is  indeed  right  that  you 
have  a  solemn  conviction,  that  you  have  a  deep  responsibility, 
because  it  is  one  so  closely  related  to  the  lives  of  the  people. 

I  welcome  you,  my  dear  friends,  to  our  beautiful  city.  I  pre- 
sume many  of  you  have  never  been  in  Detroit  before,  and  from 
what  you  know  or  have  heard  you  expect  to  see  an  old  town,  some 
place  where  you  could  see  the  old  French  regime  of  two  hundred 
years  ago,  and  dormer  windows.  Some  little  evidence  of  the  old 
farmer  of  that  day  does  exist,  to  some  extent,  across  the  river. 
They  have  not  moved  quite  so  fast  as  we  have.  We  are  an  old 
city  in  years,  approaching  our  two  hundredth  year,  but  what  you 
will  see  is  comparatively  a  new  city,  embracing  the  last  fifty  or 
sixty  years.  I  feel  complimented  for  the  gentlemen  to  come  and 
bring  their  wives  and  daughters  with  them  ;  always  pleasing  to 
see  them  with  you.  We  have  twenty-eight  charities  supported 
entirely  by  voluntary  aid ;  most  all  supporting  some  visible  insti- 
tution, and  any  one  in  need,  no  matter  whatever  condition  of  life, 
is  cared  for  by  those  kind  institutions.  They  would  be  poor  insti- 
tutions, if  the  lame  and  the  blind  were  unattended.  You  will  not 
find  the  lame  and  the  blind  on  our  streets  and  avenues,  but  in 
kindly  homes,  properly  cared  for,  there  only  will  you  find  them. 
This  October  weather  is  very  beautiful ;  the  sky  will  be  clear  to- 
night, and  I  trust  that  during  your  stay  you  will  be  enabled  to  see 


all  parts  of  our  beautiful  city,  especially  the  beautiful  island  to  the 
eastward  that  you  have  heard  so  much  about,  consisting  of  about 
seven  hundred  acres,  that  divides  the  waters  of  the  river.  And 
now,  ladies  and  gentlemen,  to  this  beautiful  city  of  ours  I  bid  you 
a  most  cordial  welcome. 

President. — Mayor  May  bury,  in  behalf  of  the  members  of  our 
Association,  I  thank  you  for  the  kind  and  cordial  greeting  you 
have  given  us  in  this  beautiful  city  of  Detroit,  known,  I  believe, 
as  the  "  Convention  City  "  of  the  United  States,  and  well  named. 
We,  as  an  Association,  are  probably  different  from  many  associa- 
tions that  you  have  had  gathered  here  from  time  to  time.  We 
claim  to  be  an  association  of  workingmen ;  a  large  majority  of 
our  number,  I  regret  to  say,  have  never  had  the  advantage  of  a 
college  education.  They  are  men  who  have  raised  themselves  to 
their  present  positions  by  untiring  energy  and  long  hours,  steady 
devotion  to  the  interests  of  the  company  by  whom  employed,  and 
in  our  deliberations  there  may  not  be  a  wonderful  flow  of  rhetoric, 
but  I  can  assure  you  that  there  will  be  a  great  deal  of  good  sound 
logic  pertaining  to  the  calling  that  we  are  pursuing.  I  thank  you 
again,  honorable  sir,  for  the  warm  words  of  welcome  that  you 
have  given  us,  and  I  know  that,  after  our  deliberations  are  over 
here,  that  every  member  of  this  Association  will  thoroughly 
enjoy  visiting  the  many  places  of  interest.  Again  I  thank  you, 
honorable  sir,  for  your  kind  words. 

The  President  then  presented  each  guest  of  the  Association 
with  a  very  beautiful  souvenir  badge,  which  he  had  had  designed 
for  the  guests  of  the  Ninth  A  nnual  Convention  of  the  Association. 

A  number  of  ladies  being  present,  the  President  stated  that 
the  convention  would  now  proceed  with  the  regular  order  of 
business,  and  that  if  the  ladies  did  not  wish  to  remain,  they  could 
now  retire. 

The  President  appointed  W.  A.  Rogers  Assistant  Secretary  for 
the  session. 

The  Secretary  then  called  the  roll,  and  the  following  members 
responded : 
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ROLL-CALL. 

H.  D.  Cleaveland,  Pittsburg,  Bessemer  «fc  L.  Erie  R.  K. 

Joseph  H.  Cummin,  L.  Island  R.  R. 

W.  S.  Danes,  Wabash  R.  R. 

W.  O.  Egglbston,  Chicago  &  Erie  R.  R. 

Holland  W.  Fletcher,  C.  <fe  N.  W.  R.  R. 

John  Foreman,  Philadelphia  &  Reading  R.  R. 

George  E.  Hanks,  F.  &  P.  M.  Ry. 

Wm.  E.  Harwig,  L.  Val.  R.  R. 

J.  Y.  Hill,  Southern  Ry. 

R.  J.  Howell,  W„  B.  &  Ter.  Ry. 

A.  E.  Killam,  Intercolonial  Ry. 

C.  M.  Large,  Erie  &  Pittsburg  Ry. 

Aaron  S.  Markley,  C.  &  E.  I.  R.  R. 

James  McIntyre,  Erie  R.  R. 

A.  McNab,  Chi.  &  W.  Mich.  Ry. 

A.  Montzheimer,  C.  &  X.  VV.  Ry. 
Geo.  C.  Nutting,  O.  R.  &  C.  R.  R. 
W.  M.  Noon,  D.,  S.  S.  &  A.  Ry. 
Adna  A.  Page,  Boston  &  Maine  R.  R. 

S.  F.  Patterson,  Boston  &  Maine  R.  R. 

B.  F.  Pickering,  Boston  &  Maine  R.  R. 
R.  K.  Ross,  D.,  L.  &  N.  Ry. 

Walter  A.  Rogers,  C,  M.  &  St.  P.  Ry. 

M.  Riney,  C.  &  N.  W.  Ry. 

James  Stannard,  Wabash  R.  R. 

T.  M.  Strain,  Wabash  R.  R. 

JOSEPH  M.  Staten,  Chesapeake  &  Ohio  Ry. 

N.  W.  Thompson,  P.,  F.  W.  &  C.  Ry. 

C.  W.  Vandergrift,  C.  &  O.  Ry. 

The  following  applicants  for  membership,  subsequently  elected, 
were  also  present : 

J.  M.  Caldwell,  C,  1.  &  L.  R.  R. 
C.  A.  Lichty,  C.  &  N.  W.  Ry. 
J.  W.  Morgan,  Southern  Ry. 

President. — The  next  order  of  business  is  reading  the  minutes 
of  the  last  meeting. 

Mr.  Stannard. — As  the  minutes  of  the  last  meeting  have  been 
printed,  I  move  that  the  reading  be  dispensed  with.  Motion 
seconded  and  carried. 

On  motion,  the  minutes  aa  printed  were  approved. 


10 

President. — Next  in  order  is  the  admission  of  new  members.  I 
will  call  on  the  Chairman  of  the  Committee  on  Applications,  Mr. 
Stannard,  for  the  report  of  the  committee. 

Mr.  Stannard  then  submitted  the  following  report : 

Detroit,  Mich.,  October  17,  1699. 

Your  Committee  on  Applications  would  recommend  the  election  of 
the  following  gentlemen: 

Edward  Barrixgton,  Vera  Cruz  &  Pac.  Ry. 

J.  A.  Dodsox,  Southern  Ry. 

J.  W.  Morgan,  Southern  Ry. 

Frkdekick  E.  Schall,  Lehigh  Valley  R.  R. 

J.  M.  Caldwell,  Chi.,  Ind.  <fc  Louisville  Ry. 

C  A.  Liciity,  C.  &  N.  W.  Ry. 

Willard  Bkaham,  Lehigh  Valley  R.  R. 

William  M.  Clark,  Pitts.  &  West.  Ry. 

C.  T.  Flint,  Cen.  Vt  R.  R. 

H.  E.  Holmes,  Cen.  Vt.  R.  R.,  N.  L.  Div. 

Gkorok  J.  Patterson.  Cen.  Vt.  R.  R. 

C.  M.  Lewis,  B.  &  0.,S.  W.  Ry. 

Geo.  O.  Lilly,  111.  Cen.  R.  R. 

Thomas  S.  Lake,  111.  Cen.  R.  R. 

R.  B.  Tweedy,  Wisconsin  Cen.  Lines. 

Burton  Maryk,  Southern  Ry. 

President. — Gentlemen,  you  have  heard  the  report  and  recom- 
mendation of  the  committee.  If  there  is  no  objection  we  will 
consider  the  applications  for  membership,  as  recommended  by  the 
committee,  in  one  vote,  and  on  motion  the  Assistant  Secretary 
cast  one  vote  for  the  names  as  read  and  recommended  by  the 
committee. 

President. — I  take  pleasure  in  declaring  the  gentlemen  named, 
members  of  this  Association.  Are  any  of  the  gentlemen  present  ? 
If  so,  I  can  only  say  to  you  at  this  time  that  we  congratulate  you, 
as  members  of  our  Association,  and  trust  you  will  enjoy  your- 
selves, and  I  know  you  will  be  fully  repaid  by  the  meetings  of 
the  future,  as  most  of  those  present  have  been  with  previous 
meetings. 

A  brief  recess  was  here  taken  to  allow  the  new  members  pres- 
ent to  be  introduced,  after  which  the  President  delivered  his  ad- 
dress. 

President. — I  notice  the  next  thing  on  the  programme  is  the 
reading  of  the  president's  address.  This  is  a  matter  that  has 
always  come  at  this  stage  of  the  proceedings  of  past  meetings,  and 
a  week   or  so  ago   I  had   ten  or  fifteen  minutes'  time  and  I  sat 
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down  to  write  my  address.  I  got  out  copies  of  the  old  proceed- 
ings containing  addresses  of  former  presidents  of  this  associa- 
tion, read  them  over  very  carefully,  and  found  that  they  covered 
the  entire  field ;  nothing  left  for  me  to  write  about,  consequently 
I  have  not  written  any  address  to  bring  before  this  meeting.  I 
can  simply  say  from  my  own  experience  that  it  has  been  the 
busiest  year  in  the  history  of  railroading,  not  only  in  the  trans- 
portation department,  but  also  in  the  bridge  department ;  that  has 
been  my  experience  and  I  think  it  has  been  the  experience  of 
every  gentlemen  present  to-day. 

There  is  one  feature  that  I  think  we  can  congratulate  ourselves 
upon,  and  that  is  the  health  of  the  members  of  our  Association. 
For  two  years  we  have  not  lost  a  member  by  death.  I  regretted 
very  much  to  receive  a  letter  from  Brother  Stannard  informing 
me  that  our  old  friend  Hinman  had  a  stroke  of  paralysis  and 
was  unfit  for  duty  of  any  kind.  I  regret  very  much  to  hear 
of  it,  for  in  former  years  he  was  a  very  active  member,  ever 
ready  to  do  any  work  assigned  to  him,  a  valuable  member  of  any 
committee  appointed  on,  and  you  were  always  sure  of  a  good. 
Bound,  sensible  report.  I  think,  in  view  of  his  past  efforts  in 
behalf  of  this  Association,  that  it  would  be  no  more  than  right 
to  send  to  Mr.  Hinman  a  letter  extending  the  sincere  sympathy 
of  this  Association  to  him  in  his  affliction. 

I  regret  that  a  great  many  of  our  members  are  unable  to  be 
present  at  this  meeting.  A  number  of  them  have  been  called  to 
go  on  their  annual  inspection — we  all  know  what  that  means — 
but  in  view  of  that  fact  I  wish  to  extend  to  every  member  pres- 
ent an  invitation  to  take  into  consideration  the  absence  of  so 
many  of  our  members,  and  I  hope  that  those  who  are  now  present 
will  try  to  exert  themselves  a  little  more  in  this  meeting,  so  that 
our  proceedings  will  keep  up  with  the  past  when  the  different 
subjects  come  up  for  discussion. 

I  wish  to  thank  you  for  the  honor  conferred  on  me  in  electing 
me  to  this  position,  and  after  our  labors  are  here  closed  and  the 
honor  passed  to  another,  that  you  will  give  the  same  loyal  sup- 
port to  him  that  you  have  given  to  me  during  the  past  year. 

The  following  gentlemen  sent  letters,  which  were  read  by  the 
assistant  secretary,  expressing*  regret  at  their  inability  to  attend 
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the  convention :  C.  W.  Gooch,  Des  Moines,  Iowa ;  W.  A.  Mc- 
Gonagle,  Two  Harbors,  Minn. ;  A.  Zimmerman,  Denver,  Col. ; 
Geo.  J.  Bishop,  Topeka,  Kan. ;  Walter  G.  Berg,  South  Bethle- 
hem, Pa.  ;  J.  H.  Markley  and  C.  S.  Thompson. 

Invitations  were  read  from  the  mayor  and  the  Citizens'  Busi- 
ness League  of  Milwaukee,  to  hold  the  meeting  of  the  Associa- 
tion at  that  place  in  1900 ;  also  from  Buffalo  Bureau  of  Conven- 
tions, extending  a  like  invitation  for  that  city  in  1901 . 

President. — The  next  order  of  business  is  reports  of  committees. 

The  report  of  the  Executive  Committee  was  then  read  by  the 
secretary,  as  follows : 

ANNUAL  REPORT  OF   EXECUTIVE   COMMITTEE. 

Abstract  of  Minutes  op  Meeting  of  Executive  Commit- 
tee, Held  at  Murphy's  Hotel,  Richmond,  Va.,  October 
19, 1898. 

Meeting  called  to  order  at  8  p.  m.,  by  the  chairman,  Mr.  W.  S. 
Danes. 

Present :  W.  S.  Danes,  J.  H.  Cummin,  S.  F.  Patterson,  N.  W. 
Thompson,  J.  H.  Markley,  W.  O.  Eggleston,  R.  L.  Heflin,  Geo. 
W.  Andrews,  James  Stannard,  Walter  G.  Berg,  A.  8.  Markley. 

Minutes  of  the  last  Executive  Committee  meeting  held  at  Rich- 
mond, Va.,  Oct.  17,  1898,  read  and  approved. 

J.  H.  Cummin,  S.  F.  Patterson,  and  W.  G.  Berg  appointed  an 
editing  committee,  to  edit  the  proceedings.  Secretary  instructed 
to  print  1,000  copies  of  the  proceedings  of  the  Richmond  con- 
vention. 

Moved  that  the  selling  price  of  the  proceedings  be  $1. 
Carried. 

Mr.  W.  8.  Danes  appointed  a  local  committee  to  make  arrange- 
ments for  the  Detroit  convention. 

Moved  that  the  president,  Mr.  J.  H.  Cummin,  be  requested  to 
prepare  a  draft  of  a  programme  for  the  Detroit  convention,  to  be 
submitted  at  the  next  Executive  Committee  meeting.     Carried. 

Meeting  adjourned   subject  to   the  call  of  the  chairman,  at 

9 :  15  p.  m. 

8.  F.  Patterson, 

Secretary. 
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Agreeable  to  the  call  of  the  chairman,  the  Executive  Committee 
was  called  to  order  by  the  chairman,  Mr.  W.  S.  Danes,  at  the 
Leland  Hotel,  Chicago,  Feb.  20,  1899,  at  10  a.  m. 

Present :  W.  S.  Danes,  J.  H.  Cummin,  J.  H.  Mark  ley,  A.  S. 
Markley,  W.  O.  Eggleston,  T.  M.  Strain,  N.  W.  Thompson, 
James  Stannard,  A.  Zimmerman,  and  S.  F.  Patterson. 

The  secretary  made  a  report  of  his  work  since  the  last  meeting 
of  the  Executive  Committee;  also  a  statement  of  the  financial 
condition,  and  the  minutes  of  the  last  meeting  of  the  Executive 
Committee  were  read,  and  on  motion  all  were  received  and 
approved. 

On  motion,  a  permanent  badge  was  adopted  for  the  exclusive 
use  of  the  members,  and  the  president  was  instructed  to  procure 
150.  The  local  committee  was  instructed  to  arrange  with  the 
Hotel  Cadillac.  Detroit,  Mich.,  for  our  next  convention.  Pro- 
gramme left  for  the  president  to  perfect  after  arrangements  were 
made  for  side  trips,  etc. 

On  motion,  adjourned  at  2  p.  m.,  subject  to  the  call  of  the 
chairman. 

S.  F.  Patterson, 

Secretary. 


Minutes  Executive  Committee  which  was  Called  to  Order 
Monday  Evening,  October  16, 1899, 8 :  30  o'clock,  p.  m.,  at 
Hotel  Cadillac,  Detroit,  Mich.,  by  its  Chairman,  Mr. 
W.  S.  Danes. 

Members  present :  W.  S.  Danes,  chairman  ;  S.  F.  Patterson, 
secretary ;  N.  W.  Thompson,  treasurer ;  W.  O.  Eggleston,  T.  M. 
Strain,  Aaron  S.  Markley,  James  Stannard,  J.  H.  Cummin. 

Minutes  of  last  Executive  Committee,  held  at  Leland  Hotel, 
Chicago,  Feb.  20,  1899,  read  and  approved. 

Application  of  Mr.  Ewert  of  Boston  &  Maine  recommended 
for  membership  by  Mr.  Snow  of  Boston  &  Maine,  if  eligible. 
Decided  not  eligible. 

On  motion,  the  fifteen  names  three  years  in  arrears,  and  one 
four  years,  were  dropped  from  membership  roll. 

After  discussion,  it  was  decided  that  the  local  committee,  in 
addition  to  arranging  for  hotel  accommodations,  also  arrange  room 
for  supply  men  to  exhibit  their  wares. 
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On  nation,  the  secretary  was  instructed  to  forward  to  Pat 
Doyle,  editor  India  Engineering,  Calcutta,  India,  a  full  set  of 
proceedings  of  conventions  of  this  Association. 

On  motion,  Mr.  Cummin  was  instructed  to  compile  correspond- 
ence with  Mr.  DeLong  relative  to  Detroit  souvenir  into  a  circular, 
to  be  published  by  the  secretary  and  mailed  to  all  parties  inter- 
ested. 

Motion  to  adjourn  subject  to  call  of  chairman  of  next  Executive 

Committee. 

S.  F.  Patterson, 

Secretary. 

On  motion,  the  report  was  ordered  to  be  received,  approved, 
and  incorporated  in  the  printed  proceedings. 

President. — We  will  now  listen  to  the  report  of  the  secretary. 

REPORT  OF  SECRETARY. 

Officer*  and  Member*  of  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings: 

Gentlemen: 

Your  secretary  submits  the  following  report  for  the  year  ending 
Oct.  17,  181).),  which  is  his  eighth  annual  report,  and  it  affords  me 
pleasure  to  record  for  the  second  time  that  no  deaths  have  oc- 
curred in  our  ranks  during  the  year,  and  the  year  has  been  a  pros- 
perous one.  The  Executive  Committee  has  had  three  meetings  since 
our  last  convention,  and  I  have  carried  out  their  general  instruc- 
tions. One  thousand  copies  of  the  proceedings  of  our  Richmond 
convention  were  piinted,  and  copies  sent  to  every  member,  also 
copies  sent  to  the  technical  press  and  societies;  and  the  tables  of 
Professor  Kid  well  have  been  printed  in  pamphlet  form,  and  can  be 
had  of  the  Engineering  News.  We  have  now  on  our  rolls  148  names 
and  16  applications  to  be  acted  upon  to-day.  I  wish  to  thank  the 
members  who  have  given  me  assistance  during  the  year,  especially 
those  who  have  helped  me  to  procure  ads. 

FINANCIAL. 

Dr. 

Cash  received  for  dues    including    membership 

fees $410.00 

Cash  received  for  advertisements    ....  000.00 

Cash  received  for  sale  of  books        ....  3*3.00 


Total  $1,349.00 

Cr. 

By  expenses  represented  by  vouchers    .        .        .  $1,077.75 

Balance  in  my  hands  $271.25 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary. 
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President. — Unless  objection  is  made  this  report  will  be  referred 
to  the  Auditing  Committee.  We  will  now  hear  the  treasurer's 
report. 

REPORT  OF  TREASURER. 

To  the  President  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Your  treasurer  submits  the  following  report: 

Oct.  18,  1898,  cash  on  hand $219.51 

All  of  which  remains  on  hand. 

X.  W.  Thompson, 

Treasurer. 
Detroit,  Mich.,  October  17,  1899. 

President. — This  report  will  likewise  be  referred  to  the  Auditing 
Committee,  unless  there  are  objections. 

Report  of  Committee  on  Memoirs.  I  am  glad  to  say  no  reason 
to  make  any  report. 

Next  is  report  of  Special  Committee  on  Relief.  Mr.  Markley 
is  the  chairman. 

Mr.  Markley. — I  have  no  writnen  report,  but  during  the  year 
Mr.  E.  L.  Cary  applied  for  assistance,  and  the  committee  took 
proper  steps  and  issued  circular  to  all  members  of  the  Associa- 
tion, and  it  was  certainly  gratifying  to  be  the  recipient  of  such  a 
number  of  responses  to  the  circular  issued  by  that  committee,  and 
the  number  of  offers  made  to  Mr.  Cary  for  position.  I  think 
there  were  eight  or  ten  positions  ready  for  him  to  take  hold  of, 
but  towards  the  last  he  concluded  to  retire  and  work  his  farm. 
This  is  the  only  member  brought  to  our  notice. 

President. — The  next  order  of  business  is  payment  of  dues,  and 
we  will  take  a  short  recess  for  that  purpose.  The  president  next 
announced  the  following  committees : 

COMMITTEE  APPOINTMENTS. 

AUDITING  COMMITTEE. 

B.  F.  Pickering, chairman;  H.  D.  Oleaveland,  Arthur  Montzheimer. 

NOMINATING  COMMITTEE. 

James  Stannard,  chairman;  William  E.  Harwig,  M.  Riney. 
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COMMITTER  ON   SELECTION  OF  SUBJECTS. 

W.  O.  Eggleston,  chairman;  George  G.  Nutting,  John  Foreman, 
W.  M.  Noon,  J.  Y.  Hill,  H.  W.  Fletcher,  J.  M.  Staten,  T.  M.  Strain, 
James  Mclntyre,  A.  £.  JCillam,  A.  McNab. 

COMMITTEE  ON  KESOLUTIONS. 

W.  A.  Rogers,    hairman;  B.  F.  Pickering,  Aaron  £>!  Markley. 

President. — I  desire  to  call  special  attention  to  the  importance 
of  the  selection  of  subjects  for  discussion,  and  any  member  of  this 
Association,  who  has  a  subject  to  offer,  is  invited  to  go  before 
the  committee  and  present  it  for  their  consideration. 

Mr.  Eggleston. — The  Committee  on  Subjects  will  be  ready  to 
receive  them  at  any  time  that  any  person  desires  to  hand  them  in. 

President. — I  suppose  that  it  is  generally  understood  by  the 
members  that  this  committee  is  more  a  matter  of  form  than  any- 
thing else.  The  committee  will  be  ready  to  receive  suggestions 
from  any  member  of  this  Association  that  has  any  subject  to 
bring  forth. 

Convention  adjourned  until  2  p.  m. 


AFTERNOON  SESSION,  TUESDAY,  OCTOBER  17,  1899. 

Upon  re-assembling  after  the  noon  recess,  the  President  called 
upon  the  Secretary  to  read  any  letters  that  he  might  have  received. 

Thereupon  were  read  letters  of  invitation  to  visit  the  Detroit 
Bridge  Company's  works,  Detroit  Graphite  works,  and  the  King 
Improved  Sand-blast  Company's  works,  all  of  which  were  received 
and  the  members  recommended  to  visit  the  several  places. 

President. — We  will  now  take  up  reports  of  the  committees  on 
investigation.  The  first  subject  is,  "  What  is  the  Most  Econom- 
ical Method  of  Painting  Railway  Bridges  and  Buildings,  and 
Best  Material  to  Use."     Mr.  Montzheimer,  chairman. 

Mr.  Montzheimer  read  the  report  (see  report). 

President.- — Subject  number  two,  u  Life  of  Different  Kinds  of 
Timber  in  Bridges  of  Various  Kinds,  and  Advisability  of  Pro- 
tecting Same  from  the  Weather,"  Mr.  Guppy,  chairman.  In  the 
absence  of  the  chairman  Mr.  Rogers  read  the  report  (see  report). 

President. — Subject  number  three,  "  The  Best  Method  of  Con 
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structing  and  Maintaining  Highway  and  Farm  Crossings/'  J.  H. 
Markley,  chairman.  In  his  absence  report  read  by  Mr.  Eggle- 
ston  (see  report). 

President. — Subject  number  four,  "  Best  Practical  Sanitary 
Arrangement  for  Local  Stations  where  there  are  no  Water  or 
Sewer  Systems,"  W.  A.  Rogers,  chairman. 

Mr.  Rogers  read  the  report  (see  report). 

President. — Subject  number  five,  "  Best  and  Most  Economical 
Plant  for  Pumping  Water  for  Water  Stations."  In  the  absence 
of  Mr.  A.  Shane,  chairman,  the  report  will  be  read  by  Mr. 
Markley  (see  report). 

President. — Subject  number  six,  "  Necessary  and  Kind  of  Tools 
for  the  Proper  Equipment  of  a  Gang  of  Bridge  Men,"  Mr.  George 
J.  Bishop,  chairman.     No  report. 

Mr.  Markley. — I  move  that  subject  number  six  be  carried 
over  to  next  meeting. 

Motion  seconded  and  carried. 

President. — Subject  number  seven,  "  Best  Snow  Fence — Sta- 
tionary and  Portable,"  Mr.  A.  W.  Merrick,  chairman.    No  report. 

Mr.  Killam. — I  may  say  that  I  have  no  report ;  on  the  Inter- 
colonial we  have  snow  drifts  as  deep  as  any  place.  Mr.  Merrick 
wrote  to  me  in  reference  to  this  subject  and  I  replied  to  him  by 
sending  him  blue  prints  of  two  or  three  kinds  and  specifications 
in  regard  to  them,  and  afterwards  wrote  him  to  find  out  if  he  had 
received  the  blue  prints  that  I  sent  him,  but  never  received  a  reply. 

President. — I  received  a  letter  about  three  weeks  ago  stating 
that  he  did  not  think  that  he  would  be  able  to  get  out  a  report 
and  I  wrote  him  asking  if  he  would  not  try  to  make  a  report  of 
some  sort  so  that  it  would  come  before  the  Association  for  dis- 
cussion. I  have  got  several  miles  of  snow  fence  to  build  and  did 
not  want  to  put  it  up  until  I  found  what  was  the  best  to  put  up. 
I  am  sorry  that  I  am  not  going  to  get  the  information  desired. 

Mr.  Killam. — We  will  have  to  find  out  from  you  what  your 
kind  is. 

Mr.  Staten. — Mr.  President,  I  think  we  should  retain  the  same 
committee  on  this  subject  and  insist  on  their  making  a  report  on  it. 

President  stated  that  was  for  the  next  President  to  do. 

President. — Is  it  the  wish  of  this  Association  that  this  subject 

be  continued  ? 
2 
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Moved  and  seconded  that  this  subject  be  continued  until  next 
year.     Carried. 

Secretary. — I  received  a  letter  from  Mr.  Merrick,  saying  but 
verf  few  of  our  members  had  anything  so  do  with  snow  fences,  as 
it  came  mostly  under  the  roadmaster  and  therefore  he  could  not 
get  much  data  for  a  report  and  would  not  make  any. 

President. — Subject  number  eight,  "  Prevention  of  Fire  in  Rail- 
road Buildings,"  Mr.  George  W.  Andrews,  chairman.  No  report. 
Mr.  Secretary,  have  you  heard  anything  in  regard  to  this  report  ? 

Secretary. — I  have  not,  but  would  say,  Mr.  President,  that 
about  the  time  you  wrote  me,  I  corresponded  with  the  chairmen 
of  the  different  committees  to  hurry  in  their  reports  so  that  I 
could  print  them,  and  everyone  of  them  had  a  reminder  from  me. 

President. — I  think  it  might  be  well  to  discuss  this  subject 
even  if  we  have  no  report. 

President. — Subject  number  nine,  "  What  Repairs  and  How 
Can  They  be  Safely  Made  to  Metal  and  Wood  Spans  Without 
the  Use  of  False  Work,"  Mr.  F.  S.  Edinger,  chairman.  No 
report  at  the  meeting,  but  one  received  the  evening  of  adjourn- 
ment and  submitted  (see  report). 

President. — Is  the  Committee  on  Nominations  ready  to  report  ? 

Mr.  Stannard. — Yes,  sir,  the  report  has  been  handed  to  the 
secretary. 

REPORT  OF  COMMITTEE  OF  NOMINATIONS  FOR  OFFICERS. 

Mr.   President,   Officers  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings: 

Your  Committee  on  Nominations  begs  leave  to  submit  the  follow- 
ing as  officers  of  this  Association  for  the  year  1890-1900. 
President— Aaron  S.  Markley,  Chicago  &  Eastern  Illinois  R.  R.  Co. 
First  Vice-President — W.  A.  Rogers,  Chicago,  Milwaukee  &    St. 
Paul  Ry. 
Second  Vice-President — Joseph  M.  Staten,  Chesapeake  &  Ohio  Ry. 
Third  Vice-President— VV.  S.  Danes,  Wabash  R.  R. 
Fourth  Vice-President — B.  F.  Pickering,  Boston  &  Maine  R.  R. 
Secretary — S.  F.  Patterson,  Boston  &  Maine  R.  R. 
Treasurer — N.  W.  Thompson,  Pittsburg,  Ft.  Wayne  &  Chicago  Ry. 
Executive  Members — T.  M.  Strain,  Wabash  Ry. ;  R.  L.  Heflin,  Bal- 
timore &  Ohio  Ry.;  F.  W.  Tanner,  Missouri  Pacific  Ry. ;  A.  Zimmer- 
mau,   Colorado  &    Southern    Ry. ;     H.    D.    Cleaveland,    Pittsburg, 
Bessemer  «fe  L.  E.  R.  R. ;     Arthur  Montzheimer,  Chicago  &  North 
Western  Ry. 

Respectfully  submitted, 

Jambs  Stannard,  Chairman, 

M.  Riney, 

Wm.  E.  IIarwio,  Committee. 
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President. — That  brings  us  down  to  the  end  of  reading  reports 
for  this  year.  Unfinished  business  next  on  the  program.  Has 
any  member  any  unfinished  business  to  bring  before  the  Associa- 
tion at  this  time  ?  If  not,  discussion  of  reports  presented  at  last 
Convention  will  be  next  in  order.  There  are  a  number  of  mem- 
bers present  who  were  not  able  to  be  at  Richmond  that  might  like 
to  enlighten  us  at  this  time. 

President. — First  subject  "Pile  Rings  and  Method  of  Pro- 
tecting Pile  Heads  in  Driving."  Has  any  member  anything  to 
offer  under  this  head  ? 

No  discussion. 

President. — Second,  "  Cost  and  Manner  of  putting  in  Pipe  Cul- 
verts." 

Mr.  Markley. — Certainly  there  must  be  a  number  of  men  here 
who  have  had  experience  putting  iron  pipe  in  and  I  would  like  to 
hear  their  views  on  the  subject. 

No  discussion. 

Mr.  Markley. — In  connection  with  neglect  of  committees  to 
make  reports,  I  wish  to  state  that  in  the  case  of  one  of  the  com 
mittees  of  this  session  one  of  the  members  of  that  committee  sent 
out  a  circular  to  every  member  of  the  Association  and  I  am  safe 
in  saying  not  over  twenty-five  responded,  and  it  grieved  me  very 
much  to  think  that  the  members  did  not  take  more  interest  in  our 
Association.  Without  their  cooperation  and  experience,  and  giv- 
ing us  the  benefit  of  their  experience,  our  Association  is  not 
worth  anything,  as  that  is  what  we  base  our  Association  on.  A 
member  of  our  Association  was  in  my  office  a  few  days  ago  and 
my  clerk  gave  him  some  of  our  troubles  with  our  gasoline  engines. 
He  told  us  right  there  how  to  overcome  the  trouble.  A  circular 
was  sent  to  him  but  we  received  no  reply  from  him.  Every  man 
I  meet  says  it  is  "  too  much  work, "  "  I  cannot  do  it.  too  much 
work."  I  met  a  gentleman  the  other  day  who  has  only  261  miles, 
and  I  told  him  he  was  a  coward  if  he  did  not  come.     (Laughter.) 

President. — Number  three,  "Best  Floors  for  Shops  and  Round- 
houses."    Has  any  member  anything  to  offer  under  this  head  ? 

No  discussion. 

President. — Subject  number  four,  "Roundhouse  Smoke  jacks 
and  Ventilation." 

(See  discussion  on  subject  number  four.) 
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President. — Subject  number  five,  u  Cattle-guards  and  Wing 
Fences. "     Has  any  member  any  remarks  to  make  on  this  subject? 

(See  discussion  on  subject  number  five.) 

President. — Anything  further  to  offer  on  this  subject  of  Cat- 
tle-guards and  Wing  Fences  ?  If  not  we  will  take  up  the  next 
subject  which  is  number  seven,  "Storage  of  Fuel,  Oil,  and  Other 
Station  Supplies  at  Way  Stations."  Any  member  anything  to 
offer  on  this  subject?  Mr.  Montzheimer  was  chairman  of  that 
committee  last  year.     Have  you  anything  to  offer? 

Mr.  Montzheimer. — I  have  nothing  to  add  in  addition  to  the 
report. 

President. — Next  subject  number  eight,  "Railroad  Highway 
Crossing  Gates."     Anything  to  be  said  on  this  subject  ? 

No  discussion. 

President. — Next  will  be  subject  number  ten,  u  Care  of  Iron 
Bridges  after  Erection  ;  Including  best  Method  of  Protecting 
them  from  Injury  by  Salt  Water  Drippings  from  Refrigerator 
Cars. " 

(See  discussion  on  subject  number  ten.) 

President. — Next  is  "  Turn  table  Construction,"  subject  number 
eleven. 

(See  discussion  on  subject  number  eleven.) 

President. — Anything  further  under  this  head  ?  If  not  we  will 
proceed  to  '*  New  Business. "  Has  any  member  anything  to  offer 
under  the  head  of  new  business  ? 

Mr.  Markley. — Last  winter  was  a  pretty  cold  winter.  Would 
like  to  hear  of  any  trouble  with  standpipes  giving  out ;  if  so,  would 
like  to  hear  what  it  was. 

Mr.  Stannard. — We  had  extraordinarily  cold  weather  last  win- 
ter, but  had  no  trouble  with  standpipes,  only  when  they  were 
knocked  down. 

Mr.  Eggleston. — I  had  all  the  trouble  I  wanted.  At  49th  street, 
Chicago,  we  use  a  10-inch  stand  pipe.  Through  carelessness  in 
reducing  the  flow  of  water  they  allowed  the  pipe  to  freeze  up. 
With  natural  result  they  got  section  men  to  build  a  fire  under  it 
and  melted  the  spout  off. 

Mr.  Montzheimer. — We  have  twenty  standpipes  and  we  had 
trouble  with  practically  all  of  them.  I  had  men  at  every  stand- 
pipe  burning  waste.     I  think  the  trouble  was  in  taking  water ;  ice 
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would  form  inside  of  the  pipe  and  only  be  a  matter  of  a  short 
time  until  frozen  solid.  The  only  thing  I  could  see  to  do  was  to 
keep  men  there  to  thaw  them  out. 

Mr.  Stannard. — One  thing  in  regard  to  freezing  of  goose  necks ; 
just  drop  your  pipe  over  the  whistle  of  the  locomotive  and  you 
can  thaw  it  out  in  a  remarkably  short  time. . 

Mr.  Killam. — In  reference  to  standpipes  we  have  a  few  of 
them  on  the  Intercolonial,  a  very  few,  not  more  than  three  or 
four  and  perhaps  five,  but  we  have  no  difficulty  with  them.  The 
water  in  the  main  is  carried  to  the  standpipe  always  about  five 
feet  below  the  surface,  and  frost  hardly  ever  gets  that  deep. 

Mr.  Markley. — If  a  valve  ever  leaks  at  all  it  is  sure  (o  leak  in 
cold  weather. 

President. — Has  any  member  anything  further  to  say  under 
the  head  of  new  business  ? 

No  further  business  appearing,  on  motion,  Convention  then  ad- 
journed until  the  next  morning,  Wednesday,  Oct.  18th.  10  o'clock 

A.  IS. 

MORNING  SESSION,  WEDNESDAY,  OCTOBER  18,  1899. 

Convention  called  to  order  promptly  at  10  o'clock  A.  m. 

President. — Reports  of  Committees  next  in  order.  Is  the 
Auditing  Committee  ready  to  report,  Mr.  Pickering? 

Report  of  Auditing  Committee  read  by  chairman  of  that  com- 
mittee, Mr.  Pickering : 

REPORT  OF  AUDITING  COMMITTEE,  OCTOBER  17,  1809. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and' Buildings: 

Your  Committee  beg  to  submit  the  following  report: 

Total  receipts  for  year  ending  Oct.  17,  1899,  $1,349.00 

Total  expenditures  for  year  ending  Oct.  17,  1899,  1,077.75 

Balance  in  hands  of  Secretary,  Oct.  17,  1899,  $271.25 

Balance  in  Treasurer's  hands  at  beginning  of  year  Oct.  17, 

1898,  and  still  in  his  hands,  Oct.  17,  1899.  219.51 

Total  balance  to  date  $490.76 

We  have  examined  the  secretary's  accounts  and  find  them  correctly 
cast  And  properly  vouched. 

B.  F.  Pickering, 
H.  D.  Clkaveland, 
Arthur  Montzheimer. 

Auditing  Committee, 
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Mr.  Pickering. — I  would  say  in  explanation  of  this  report,  that 
we  have  not  examined  the  accounts  of  the  Treasurer  for  the  reason 
that  he  says  in  his  annual  report  that  he  has  received  nothing 
and  paid  nothing  this  year  so  that  it  was  unnecessary  to  audit  his 
accounts. 

The  Secretary  has  a  balance  in  his  hands  of  $271.25. 

Prasident. — How  much  has  the  Treasurer  got  ? 

Mr.  Pickering. — Treasurer  has  $219.51. 

President. — What  is  your  pleasure  with  the  report  of  the  Aud- 
iting Committee  ? 

On  motion  it  was  ordered  to  be  received  and  placed  in  the 
minutes. 

President. — Committee  on  Selection  of  Subjects  for  report  and 
discussion. 

Report  of  that  committee  read  by  Mr.  Eggleston. 

Detroit,  Mich.,  Oct.  18,  1891). 

To  the  President^  Officers  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildinps : 

Your  committee  appointed  to  select  subjects  for  next  year's  meet- 
ing beg  to  make  the  following  report: 

1.  Necessary  and  Kind  of  Tools  for  the  Equipment  of  a  Gang  of 
Bridgemen. 

2.  Best  Snow  Fences,  Stationary  or  Portable. 

3.  Best  Method  of  Erecting  Track  Scales,  Suspended  or  under 
Track. 

4.  Is  Concrete  the  most  Suitable  and  Economical  Material  for 
Bridge  Piers  and  Abutments  and  Railway  Culverts  and  Arches  ? 

5.  Hand  vs.  Air  Riveting  Power  Used,  and  Actual  Cost  Compared 
with  Hand  Work  in  the  Field,  for  the  Erection  of  New  Work  and 
Repairing,  also  Drilling  for  Reenforcing  old  Spans. 

0.  Most  Practicable  and  Cheapest  Bumper  for  Yards  and  Termi- 
nals. 

7.  Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detriment  ? 

We  would  recommend  a  committee  be  appointed  to  write  up  a 
history  of  the  Association  to  be  read  at  our  Tenth  Annual  Convention 
and  embodied  in  the  Association  Proceedings. 

Respectfully  submitted, 

W.  O.  Egglkston,  Chairman, 

G.  Nutting, 

J.  Foreman, 

W.  M.  Noon, 

J.  Y.  Hill, 

H.  W.  Flktchkb, 

J.  M.  Statkn, 

T.  M.  Strain, 

J.  McIntyhe, 

A.  E.  KlLLAM, 

A.  McNab, 

Committee. 
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President. — What  is  your  pleasure  with  this  report  ? 

Mr.  Stannard. — I  move  that  the  report  be  accepted. 

Motion  seconded  and  carried. 

President. — Next  thing  in  order  is  discussion  of  reports  of 
Committee  on  Subjects. 

President. — Subject  number  one,  "What  is  the  mo3t  Economical 
Method  of  Painting  Railway  Bridges  and  Buildings  and  Best 
Material  to  Use  ?" 

(See  discussion  of  subject  number  one. ) 

President. — Subject  number  two,  "Life  of  Different  Kinds  of 
Timber  in  Bridges  of  Various  Kinds  and  Advisability  of  Protect- 
ing Same  from  the  Weather."  Mr.  Guppy,  the  chairman,  is  not 
present.  I  would  like  to  have  the  old  experienced  bridgemen  start 
off  on  this  subject. 

(See  discussion  on  subject  number  two.)  , 

Secretary. — I  would  like  to  have  any  members  who  have  come 
in  since  the  roll  call  hand  in  their  names  so  we  can  have  a  record 
of  all  present. 

Secretary. — I  have  been  requested  by  Fairbanks,  Morse  &  Co. 
to  state  that  they  have  a  gasoline  car  on  the  Michigan  Central 
tracks  and  that  they  will  be  glad  to  operate  it  if  we  will  only 
come  down  and  give  them  a  chance.  I  think  we  should  make  an 
appointment  and  go  down  together;  that  would  be  more  interest- 
ing. 

Recess  taken  until  2  o'clock  p.  m. 

AFTERNOON   SESSION,   WEDNESDAY,   OCTOBER    18. 

The  convention  was  called  to  order  at  2:15  o'clock  p.  m.,  by 
the  president. 

President. — The  next  business  will  be  discussion  of  subject 
number  three,  "  The  Best  Method  of  Constructing  and  Main- 
taining Highway  and  Farm  Crossings."  Mr.  J.  H.  Markley  is 
chairman.     Has  any  member  anything  to  offer  ? 

(No  discussion.) 

President. — Subject  number  four  next,  "Best  Practical  Sani- 
tary Arrangement  for  Local  Stations  where  there  are  no  Water 
or  Sewer  Systems."  Mr.  W.  A.  Rogers  is  chairman  of  that  com- 
mittee.    Mr.  Rogers,  have  you  anything  to  offer? 
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Mr.  Rsgers. — I  have  nothing  further  to  add  to  the  report  of 
the  committee. 

(No  discussion.) 

President, — Subject  number  five,  "  Best  and  Most  Economical 
Plant  for  Pumping  Water  for  Water  Stations." 

(See  discussion  on  subject  number  five.) 

President. — The  next  will  be  subject  number  six,  u  Necessary 
and  Kind  of  Tools  for  the  Proper  Equipment  of  a  Gang  of 
Bridgemen." 

(No  discussion.) 

President. — Subject  number  seven,  "Best  Snow  Fence — Sta- 
tionary and  Portable." 

(No  discussion.) 

President. — Subject  number  eight,  "Prevention  of  Fire  in 
Railroad  Buildings."  Chairman  is  George  W.  Andrews.  No 
report  received  by  me  or  the  Secretary,  but  we  might  take  a  few 
minutes  to  discuss  it.  Would  state  that  I  have  had  a  letter 
handed  me  since  I  came  here,  on  this  subject.  Mr.  Rogers  will 
kindly  read  it.     It  will  probably  start  off  the  discussion. 

Le tter  read  by  Mr.  Rogers. 

President. — Any  member  anything  to  say  on  this  subject  ? 

(See  discussion  on  subject  number  eight.) 

President. — The  next  will  be  reading  of  questions  propounded 
by  members  for  discussion. 

Secretary  stated  he  had  nothing  to  read. 

President. — Has  any  member  anything  to  bring  up  at  this 
time  ?  If  not,  miscellaneous  business  will  be  next  in  order.  Is 
the  Committee  on  Resolutions  ready  to  report  ? 

Report  read,  by  Assistant  Secretary  Rogers. 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS. 

Mr.  President  and  ^f  embers  of  the  Association: 

The  Committee  on  Resolutions  has  the  following  report  to  offer: 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to  the 
mayor  of  the  city  of  Detroit,  and  to  the  Detroit  Convention  and 
Business  Men's  League  for  their  hearty  welcome  and  kind  considera- 
tion. 

Resolved,  That  the  thanks  of  the  Association  be  forwarded  to  the 
Pullman  and  Wagner  Palace  Car  companies,  to  the  Wabash  Rail- 
road, and  to  the  other  railways  which  have  extended  courtesies  to 
the  members  of  the  Association. 

Resolved,  That  we  appreciate  the  attendance  at  this  meeting  of  the 
representatives  of  the  Railway  Review,  Railway   Gazette,  and   the 
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Railway  Age,  and  that  our  thanks  be  tendered  to  the  Detroit  Bridge 
and  Iron  Works,  to  the  Detroit  Graphite  Mfg.  Co.,  to  the  King  Im- 
proved Sand  Blast  Co.,  and  to  others  for  their  invitations  to  visit 
their  various  plants,  and  also  to  the  Patterson,  Sargent  &  Sherwin 
Williams  Paint  Co.  for  kindness  shown  in  the  entertainment  of  the 
lady  guests  of  the  convention. 

Iie*olvedi  That  we  appreciate  the  untiring  efforts  of  Mr.  W.  S. 
Danes  in  arranging  for  the  comfort  and  pleasure  of  the  members 
and  ladies  at  this  meeting. 

Rwtlved,  That  the  thanks  of  the  convention  be  extended  to  the 
proprietor  of  the  Hotel  Cardillac. 

lie»olveth  That  the  thanks  of  the  Association  be  extended  to  the 
retiring  officers  and  to  the  members  of  the  executive  committee  for 
their  untiring  efforts  during  the  past  year  in  conducting  the  business 
of  the  Association,  and  to  all  others  who  have  rendered  services. 

W.  A.  Rogers, 

A.  S.  Marklkt, 

B.  F.  Pickering, 

Committee, 

President. — What  is  your  pleasure  with  this  report  ? 

Mr.  Stannard. — I  move  that  it  be  received  and  printed  in  our 
proceedings. 

President. — If  no  objection  that  course  will  be  pursued. 

President. — Selection  of  place  of  next  meeting  will  be  the  next 
thing  in  order.  I  have  just  had  two  telegrams  handed  me  from 
Milwaukee,  one  from  Mayor  Rose,  and  one  from  the  Citizen's 
Business  League,  which  I  will  read.  (Telegrams  here  read.) 
Also  one  from  Milwaukee  addressed  to  Mr.  Montzheimer,  re- 
questing him  to  urge  the  convention  to  accept  the  invitation  of 
Mayor  Rose. 

President. — Nominations  of  places  for  next  meeting  of  this 
convention  are  now  in  order. 

The  Assistant  Secretary  stated  he  had  received  several  letters 
on  the  subject.     (Letters  here  read  by  the  Assistant   Secretary.) 

President. — I  appoint  Mr.  Cleveland,  Mr.  Hill,  and  Mr.  Pick- 
ering as  tellers. 

Mr.  Hill.— Before  the  nominations  close,  I  wish  to  put  in  nom- 
ination Atlanta. 

Mr.  Montzheimer. — I  nominate  Milwaukee.'  Milwaukee  is 
getting  to  be  quite  a  oonvention  city,  over  forty  conventions  held 
there  this  summer.  We  will  be  well  taken  care  of  if  you  decide 
to  go  there. 

Mr.  Stannard. — I  am  very  easily  satisfied  as  to  place  of  meet- 
ing ;  last  year  I  was  very  anxious  to  go  to  Milwaukee,  but  to-day 
I  would  say  I  would  like,  as  next  year  will  be  our  tenth  annual 
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meeting,  to  go  to  the  old  spot  where  we  organized  nine  years 
ago, — the  great  city  of  St.  Louis.  I  therefore  nominate  St. 
Louis. 

President. — Atlanta,  Milwaukee,  and  St.  Louis  have  been  nom- 
inated ;  if  no  further  nominations,  we  will  consider  them  closed. 

Ballots  were  then  taken.  The  first  ballot  resulted  as  follows : 
Total  number  of  votes  cast,  28 ;  St.  Louis,  12 ;  Milwaukee,  o ; 
Atlanta,  8 ;  blanks,  2  ;  Mexico  City,  1. 

President. — According  to  the  Constitution,  we  drop  the  place 
receiving  the  least  number  of  votes,  and  will  consequently  drop 
Mexico  City,  and  vote  on  St.  Louis,  Milwaukee,  and  Atlanta. 
Blanks  do  not  count.  The  place  to  be  selected  must  receive  the 
majority  of  the  votes  cast. 

President. — Have  all  the  members  voted  who  wish  ?  If  so,  I 
declare  the  second  ballot  closed. 

The  second  ballot  resulted  as  follows :  Total  votes  cast,  27 ; 
St.  Louis,  14  ;  Atlanta,  9  ;  Milwaukee,  3 ;  Cincinnati,  1. 

President. — St.  Louis  has  been  chosen  as  the  place  for  holding 
the  next  convention  of  this  Association. 

Mr.  Stannard. — I  will  say  that  I  will  do  everything  in  my  power 
to  make  our  next  meeting  a  success,  and  1  believe  all  members  in 
that  vicinity  will  do  the  same  thing. 

President. — Will  the  Secretary  please  read  the  report  of  the 
Nominating  Committee. 

Report  read  by  Assistant  Secretary  Rogers.     (See  report.) 

President. — What  is  your  pleasure  with  this  repoTt  ?  This  does 
not  prevent  any  member  of  this  Association  from  nominating  any 
member  he  desires ;  it  is  simply  a  report  of  the  Nominating  Com- 
mittee to  bring  list  of  members  before  the  Association. 

Mr.  Stannard. — Mr.  President,  possibly  the  members  would 
like  to  hear  about  Mr.  Mallard. 

President. — Some  of  the  members  might  think  it  strange  on 
account  of  Mr.  Mallard  being  dropped  from  the  list  of  Vice- 
Presidents,  but  I  received  a  letter  from  him  stating  he  had  no 
idea  he  had  arrived  so  near  the  top  of  the  ladder,  until  he  looked 
over  the  list  of  officers,  but  that  it  would  be  impossible  for  him  to 
serve,  and  requested  that  his  name  be  dropped,  and  that  is  why  it 
does  not  appear  on  the  list.  He  is  a  gentleman  that  I  would 
like  to  see  go  ahead  and  become  president  of  this  Association. 
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President. — If  no  further  nominations,  what  is  your  pleasure 
with  the  report  ? 

Mr.  Large. — I  move  that  one  member  he  appointed  to  cast  one 
vote  for  the  whole  party. 

President. — Are  there  any  objections  ?  If  not,  Mr.  Stannard 
will  please  cast  the  vote. 

Mr.  Stannard. — I  will  submit  the  list  as  presented. 

President. — Does  any  member  desire  to  vote.  If  not  I  declare 
the  ballot  closed. 

President. — Gentlemen,  I  will  announce  that  you  have  elected 
the  following  officers  for  the  ensuing  year,  as  per  the  report  of 
the  nominating  committee,  namely : 

President. — Aaron  S.  Markley. 
First  Vice-President. — Walter  A.  Rogers. 
Second  Vice-President. —Joseph  M.  Staten. 
Third  Vice-President.— William  S.  Danes. 
Fourth  Vice-President. — B.  F.  Pickering. 
Secretary. — S.  F.  Patterson. 
Treasurer. — N.  W.  Thompson. 

Executive  Members. — T.  M.  Strain,  R.  L.  Heflin,  F.  W.  Tanner, 
A.  Zimmerman,  H.  D.  Cleaveland,  Arthur  Montzheimer. 

.  President. — Mr.  Markley,  you  have  been  elected  to  serve  as 
President  for  the  coming  year.     Do  you  accept  the  office  ? 

Mr.  Markley. — I  do. 

President. — Before  leaving  this  chair,  and  surrendering  to  my 
worthy  friend,  I  wish  to  say  that  I  thank  you  sincerely  for  the 
honor  you  conferred  on  me  a  year  ago  at  the  eighth  annual  meet- 
ing. It  is  an  honor  I  think  any  man  might  aspire  to.  We  have 
a  representative  body  of  men  although  but  few  here  at  this  meet- 
ing, still  we  know  the  cause  that  kept  a  large  number  of  the  mem- 
hers  away,  and  I  for  one  am  exceedingly  sorry  that  this  is  so, 
because  our  meeting,  I  know,  would  have  been  a  great  deal  more 
interesting  could  we  have  had  a  half  dozen  of  the  old  standbys  at 
this  session  of  ouf  Association.  I  can  also  call  to  mind  a  half  dozen 
men  who  have  been  unable  to  get  to  these  meetings  ever  since  the 
first  day  they  were  elected  members  of  the  Association,  and  cir- 
cumstances beyond  their  control  prevented  them  from  being  in 
Detroit  with  us  to-day.  I  wish  to  thank  the  officers  and  members 
for  the  support  they  have  given  me  during  the  year,  and  I  only 
ask  that  my  successor  may  receive  the  same  treatment  from  you 
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as  given  to  me.  Mr.  Stannard  will  please  conduct  Mr.  Markley 
to  the  chair. 

President. — Mr.  Mark  ley,  I  congratulate  yon  upon  being  elected 
to  fill  this  position,  and  present  you  with  this  gavel  that  I  found 
on  the  table  yesterday  morning,  and  if  any  of  the  boys  get  a  little 
loud,  including  myself,  all  you  have  to  do  is  to  use  the  gavel,  and 
it  will  be  respected. 

Mr.  Markley. — Gentlemen  of  the  convention,  I  want  to  thank 
you  for  the  honor  conferred  on  me,  and  all  that  I  ask  of  you  is 
that  you  give  me  your  support ;  without  it  I  can  do  nothing,  I  am 
helpless,  and  I  want  to  thank  Mr.  Cummin  for  his  kind  remarks 
in  asking  you  to  extend  to  me  the  same  courtesy,  and  loyal  sup- 
port as  you  did  to  him,  whicb  I  know  you  will.  1  am  cognizant 
of  the  responsibility  you  have  placed  on  me,  and  I  will  do  the 
very  best  in  my  power,  thanking  you  for  your  courtesy  in  electing 
me  to  the  highest  office  in  our  Association. 

President  Markley. — Anything  further  to  come  before  this  con- 
vention ?  Any  member  anything  to  discuss  for  the  good  of  the 
order  ? 

Mr.  Stannard. — I  would  suggest  that  you  call  a  meeting  of  the 
Executive  Committee  right  after  adjournment;  there  might  be 
something  to  be  brought  before  it. 

President. — Gentlemen,  immediately  after  adjournment  of  this 
meeting  we  will  hold  an  executive  session  in  this  room,  and  will 
be  glad  to  have  any  of  the  members  attend  this  meeting. 

President. — What  is  your  pleasure  about  visiting  the  Detroit 
Bridge  and  Iron  Works  ? 

Mr.  Patterson. — I  wish  the  members  might  go  in  a  body  to 
this  place — Detroit  Bridge  Works  and  other  places,  and  make  a 
business  of  it  to-morrow  morning  at  9  o'clock.  I  make  that  as 
a  motion,  and  suggest  that  we  all  make  an  effort  to  go.  I  want 
to  go  very  much. 

Motion  seconded  and  carried  to  go  to  Bridge  Works  the  follow- 
ing morning  at  9  o'clock. 

President. — Any  further  business  ? 

Mr.  Danes. — There  seems  to  be  some  misunderstanding  in 
regard  to  transportation  to  Niagara  Falls.  We  took  the  mat- 
ter up  with  the  general  superintendent  in  St.  Louis,  and  he  wrote 
back  stating  that  passes  would  be  furnished  to  Niagara  Falls  to 
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all  members  of  this  Association  on  a  letter  from  the  general 
superintendent  or  general  manager  of  their  respective  roads,  and 
I  sent  a  copy  to  Mr.  Cummin,  but  there  are  a  good  many  here 
who  have  no  transportation  to  the  Falls,  and  I  have  talked  with  the 
superintendent. of  the  Buffalo  division,  but  he  has  no  authority, 
unless  the  matter  is  taken  up  in  St.  Louis.     I  just  saw  him. 

President. — I  am  very  sorry  this  has  occurred,  gentlemen,  but 
from  the  way  that  I  took  the  circular,  each  one  was  to  get  his 
own  transportation,  that  it  would  have  to  be  furnished  through 
application  of  the  general  superintendent,  or  the  general  man- 
ager of  their  respective  roads. 

Mr.  Eillam. — The  way  I  understood  it  was  to  get  a  letter  from 
the  general  superintendent  of  your  road,  and  by  presenting  it, 
the  transportation  would  be  furnished. 

Mr.  Lichty. — Mr.  President,  I  move  yon  that  the  president  of 
this  Association  appoint  a  committee  to  wait'  on  the  officers  of  the 
railroad  in  regard  to  securing  transportation  to  Niagara  Falls, 
and  see  what  can  be  done. 

Motion  seconded  and  carried. 

President. — I  will  appoint  a  committee  consisting  of  Mr. 
Lichty,  Chairman,  Mr.  Danes,  Mr.  Stannard  and  Mr.  Riney. 

President. — Any  further  business  to  come  before  this  Associa- 
tion ?     If  not  a  motion  to  adjourn  will  be  in  order. 

Mr.  Cummin. — I  move  to  adjourn,  to  meet  at  St.  Louis,  Tues- 
day morning,  October  16th,  1900. 

Motion  carried. 

President. — The  next  meeting  of  this  Association  will  be  held 
in  St.  Louis,  October  16th,  17th  and  18th,  1900,  and  I  would  like 
to  see  every  member  of  this  Association  present  at  the  conven- 
tion to  be  held  in  that  city. 

The  committee  appointments  for  1899-1900  are  given  in  a 
separate  list. 

The  reports  and  discussions  on  technical  subjects  appear  separ- 
ately below. 

Late  Thursday  evening,  October  19th,  telegraphic  instructions 
were  received  from  Vice-President  and  General  Manager  Remsey 
of  the  Wabash  Railroad  Company  instructing  the  local  ticket 
agent  at  Detroit  to  furnish  free  transportation  to  all  members  of 
the  Association  of  Superintendents  of  Bridges  and  Buildings,  and 
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their  ladies,  to  Niagara  Falls  and  return  that  desire  to  go.  A 
number  of  the  members  and  their  ladies  availed  themselves  of  the 
opportunity  and  made  the  trip  to  the  Falls,  and  had  a  very  enjoy- 
able time. 

S.  F.  Patterson, 

Secretary. 


DISCUSSION  OF  COMMITTEE  EEPORTS 

FOB     18S7"98. 


CONTINUED  FROM  THE  EIGHTH  ANNUAL  CONVENTION. 


IV.     Roundhouse  Smoke  Jacks  and  Ventilation. 

Mr.  Mark  ley. — Mr.  President,  I  have  been  through  that  and 
have  nothing  to  offer.  A  wooden  jack  is  the  only  kind  of  a  jack 
to  make  for  roundhouses.  Our  experience  with  wooden  jacks 
warrants  us  to  continue  their  use  indefinitely.  One  of  our  jacks 
fell  down  the  other  day ;  think  it  had  been  in  use  two  years.  I 
examined  it  thoroughly,  and  found  not  a  particle  of  deterioration. 

President. — What  caused  it  to  fall  ? 

Mr.  Markley. — Guy  broke. 

Mr.  Stannard. — Our  friend  Markley  believes  a  round  jack  bet- 
ter than  a  square  one.  A  square  jack  is  much  better  and  cheaper. 
We  build  ours  that  way  with  good  success. 

Mr.  Markley. — I  think  a  round  jack  is  superior  to  a  square 
jack.  Any  flue  builder,  or  any  man  who  desires  draught,  will 
make  a  round  opening.  There  is  more  draught  from  a  round  jack 
than  a  square  one. 

President. — If  that  is  the  case  I  would  like  to  ask  why  all 
chimney 8  are  made  square  instead  of  round. 

Mr.  Markley .— E very  one  of  them  are  round  stacks  for  fac- 
tories. A  flue  builder  will  tell  you  that  they  fill  in  the  corners  to 
get  them  as  nearly  round  as  possible. 

President. — Flue  linings  are  always  made  square. 

Mr.  Killam. — This  is  a  subject  of  considerable  interest  on  the 
Intercolonial.  We  have  put  up  some  wooden  jacks  and  made  them 
square.     Smoke  will  go  up  a  square  jack  as  well   as  it  will  a 
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round  one.  We  have  had  some  put  up  two  years,  and  some  last 
year,  all  doing  good  service.  No  sign  of  fire  from  them.  In 
future,  there  is  no  doubt,  when  any  new  roundhouses  are  built 
that  wooden  jacks  will  be  used. 

Mr.  Markley. — Speaking  of  vitrified  smoke  jacks  mentioned  in 
the  report,  this  past  year  we  had  occasion  to  take  down  an  old 
vitrified  pipe,  10  inches  in  diameter,  and  replaced  it  with  a 
wooden  jack.  Where  it  penetrated  the  socket  it  was  entirely 
eaten  off  by  action  of  the  smoke  of  the  locomotives.  I  was  sur- 
prised, and  still  have  it  in  my  office  for  exhibition,  so  that  I  could 
have  the  pipe  to  substantiate  what  I  say. 

Mr.  Pickering. — I  would  like  to  substantiate  what  Mr.  Markley 
says.  We  had  the  same  experience  last  month,  and  1  would  like 
to  ask  any  member  if  they  had  any  trouble  with  fire  from  wooden 
smoke  jacks.  We  use  mostly  vitrified  pipe  with  vitrified  hood, 
and  while  I  noticed  a  statement  in  last  year's  Proceedings  about 
no  trouble  on  account  of  breaking,  to  my  own  personal  knowledge 
I  don't  believe  there  is  one  but  what  is  cracked  on  my  division. 
I  had  occasion  to  make  repairs  extensively,  and  was  surprised  to 
find  not  only  the  hoods  entirely  gone,  but  also  the  pipe  was  in 
many  cases  badly  eaten  out  and  cracked  so  they  ought  to  be 
renewed.  I  would  favor  the  wooden  jack  were  it  safe  to  do  so. 
Many  of  our  engine  houses  have  a  scant  water  supply,  and  I  do 
not  want  to  take  any  chances,  and  if  any  danger  from  fire  I 
would  now  like  to  know  about  it. 

Mr.  Eillam. — In  reference  to  our  smoke  jacks  on  the  Intercol- 
onial, in  going  over  the  road  on  ray  inspection  tour  I  always  go 
over  the  top  of  the  rjtmdh3uses  to  investigate  the  condition  of 
them,  and  in  going  over  them  this  year  I  have  seen  more  vitrified 
jacks  broken  than  last  year. 

Mr.  Pickering. — In  regard  to  jacks  cracking,  I  find  that  some 
of  them  crack  very  seriously. 

President. — I  am  glad  to  hear  the  remarks  of  Mr.  Pickering. 
When  I  spoke  about  this  matter  last  year  he  came  to  me  directly 
in  favor  of  vitrified  tile.  I  have  a  great  deal  of  confidence  in  my 
own  wooden  jacks,  and  intend  to  stick  to  them. 

Mr.  Markley. — I  can  substantiate  what  Mr.  Pickering  says 
about  cracked  jacks.  We  have  at  least  60  jacks.  Have  never 
had  a  single  instance  of  any  indication  of  fire  in  any  way  what- 
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erer.  The  smoke  forms  a  kind  of  coat  on  the  wood,  making  it 
fire  proof.    * 

Mr.  Danes. — I  would  like  to  ask  what  kind  of  paint  they  use 
on  the  inside  ? 

President. — Not  necessary  to  paint  them.  Yon  put  up  a 
wooden  jack,  and  put  engines  under  it,  and  in  less  than  a  week 
you  will  find  a  crust  formed  on  the  inside  of  that  jack  making  it 
practically  fire-proof.  I  cannot  see  any  necessity  of  using  any- 
thing whatever  on  them.  Have  used  them  20  years,  and  I  think 
it  would  be  money  thrown  away  to  paint  them. 

Mr.  Markley. — We  started  to  paint  them,  and  then  sand  them, 
but  we  got  over  that  and  do  not  paint  them  at  all.  A  crust  soon 
forms  on  them  and  there  is  no  necessity  for  painting. 

Mr.  Killam. — We  paint  our  jacks.  We  make  them  in  four 
pieces,  cleats  left  on  the  outside.  We  paint  the  outside  and  in- 
side with  a  heavy  coat  of  paint.  That's  the  way  ours  are  always 
done. 

Mr.  Danes. — We  paint  ours  with  a  dark  paint  on  outside  which 
gives  them  the  appearance  of  an  iron  jack.  Also,  paint  them  on 
the  inside  ;  it  is  just  to  cover  the  wood. 

Mr.  Pickering. — Would  like  to  ask  how  these  jacks  are  fastened 
together ;  what  do  you  use  for  nails  ?  I  have  had  experience  that 
all  nails  in  my  engine  houses  were  eaten  out  very  badly.  Was 
surprised  to  find  3-8  inch  bolts  that  hold  hinges  to  the  dodrs 
eaten  down  very  badly  by  smoke.  Must  eat  out  very  much  faster 
in  the  jack. 

Mr.  Markley. — Mr.  President,  we  use  wooden  dowel  pins  5-8 
inch  in  diameter,  and  then  put  a  draw  band  on  the  outside. 

President. — Jacks  we  use  are  six  feet  square,  and  two  feet 
square  at  the  top.  We  fasten  into  the  roof,  and  then,  in  addition 
to  that,  I  have  four  iron  braces  running  from  the  foot  of  the  jack 
'up  to  the  roof  beam. 

Mr.  Eggleston. — We  use  the  Pickring  jack,  with  the  very  best 
of  results.     I  think  it  the  standard  in  every  sense  of  the  word. 

Mr.  Markley. — How  long  have  they  been  up  ? 

Mr.  Eggleston. — Three  years.  We  put  them  together  with 
brass  screws,  and  we  find  that  gives  the  best  results,  so  far  as 
gases,  etc.,  eating  them  off  is  concerned. 

President. — One  part  of  this  subject  has  not  been  mentioned 
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daring  the  entire  discussion.  The  ventilation  part  has  not  been 
mentioned.     I  always  consider  that  just  as  important  as  the  jack. 

Mr.  Eggleston. — That  matter  was  taken  up  to  some  extent  in 
my  report  on  a  dormer  window.  We  have  put  five  in  the  Hunt- 
ington roundhouse,  and  they  ventilate  with  very  best  results. 

President. — There  are  a  number  of  members  present  who 
were  not  here  last  year,  when  that  subject  was  up.  I  would  like 
to  hear  their  views. 

Mr.  Pickering. — On  account  of  the  vast  amount  of  snow  in  our 
country  we  find  it  almost  impossible  to  put  on  any  ventilators  on 
account  of  a  great  amount  of  snow  blowing  in,  which,  of  course, 
melts,  and  as  it  drops  down  from  the  roof  beams  and  different 
parts  of  the  overhead  structure,  it  causes  the  same  difficulty  as 
the  condensation  of  steam,  and  for  that  reason  we  have  aban- 
doned them. 

Mr.  Killam. — Our  roundhouses  are  large  ones,  but  the  venti- 
lator is  a  cupola,  about  eight  feet  high  above  the  roof,  over  the 
engines,  and  this  is  about  40  or  50  feet  square.  There  are  win- 
dows for  ventilation  on  each  side,  and  on  top,  in  the  center,  is  an 
additional  cupola,  and  we  have  never  been  very  much  bothered  by 
snow  drifting  in. 

Mr.  Pickering. — Our  roundhouses  are  low,  and  have  a  flat  roof. 

President. — Any  further  remarks  on  this  subject  ? 

Mr.  Mclntyre. — I  would  just  like  to  ask  Mr.  Killam  as  to  the 
height  of  the  cupola. 

Mr.  Killam. — It  is  about  eight  feet  high  above  the  roof,  and 
the  second  one  on  top  of  that. 

V.  CATTLE-GUARDS  AND  WING  FENCES. 

Mr.  Stannard. — Surface  guard  is  my  guard. 

Mr.  Hill. — I  have  had  considerable  experience  with  cattle- 
guards  since  our  last  meeting,  much  to  my  sorrow,  that  is,  with 
surface  cattle-guards.  I  put  in  a  number  of  guards  on  our  road 
of  wooden  frame  with  strips,  and  I  have  never  had  one  in  yet 
that  gave  any  satisfaction.  We  have  bad  several  lawsuits  and  we 
got  some  spikes  sharpened  and  drove  the  guards  full  of  spikes. 
The  stock  still  went  over  them.  I  took  two  inch  plank  and  bored 
them  full  of  holes,  and  put  spikes  in  from  the  lower  side,  and  we 
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bad  to  pay  damages  for  cattle  going  over  that  kind  of  a  guard,  and 
I  have  come  to  the  conclusion  that  where  there  are  hogs  and  cattle 
running  at  large  that  the  only  guard  that  will  turn  them  is  the 
pit-guard.  In  the  southern  country  nothing  but  a  pit-guard  will 
have  any  effect  in  turning  them.  We  do  not  use  these  spikes 
around  stations,  on  account  of  brakemen,  who  have  to  run  out  at 
night.  Cows  go  over  all  right,  but  cows  can  stand  more  than 
brakemen.     (Laughter.) 

X.  Care  of  Iron  Bridges  After  Erection,  Including 
Best  Method  of  Ppotecting  Them  from  Injury  by 
Salt  Water  Drippings  from   Refrigerator  Cars. 

Mr.  Riney. — Mr.  President,  the  only  care  is  thoroughly  clean- 
ing and  painting  them.  As  far  as  salt  water  from  refrigerator 
cars  alooe,  we  have  very  little  of  that  to  contend  with  in  the 
northern  country,  and  I  have  not  yet  found  a  case  where  we  had 
any  trouble,  but  we  manage  to  keep  them  thoroughly  painted 
every  three  years ;  some  of  them  run  four  years. 

Mr.  Markley. — Will  paint  protect  iron  from  salt  water  ? 

Mr.  Riney. — I  say  we  have  no  trouble  with  salt  water. 

Mr.  Rogers. — In  Chicago  we  have  something  like  twenty-two 
crossings  over  streets  that  were  built  last  year  in  connection  with 
the  track  elevation.  These  crossings  have  tight  floors  ;  floors  con- 
sisting of  eye-beams  spaced  fifteen  inches  apart,  with  a  plate  over 
the  top  of  them  5-16  inch  thick.  Last  year  we  painted,  or  rather 
covered,  the  floor  of  a  number  of  these  crossings  with  a  coat  of 
asphalt,  as  protection  from  salt  water  and  from  the  ordinary 
steam  water  that  comes  from  locomotives,  to  see  if  it  would  pro- 
tect the  plates.  We  had  occasion,  and  are  at  the  present  time 
removing  this  asphalt  from  practically  all  these  bridges,  so  that 
the  bridges  were  left  unpainted  through  the  winter,  and  about  a 
week  a^o  my  foreman  brought  in  a  scale,  perhaps  1-8  inch  thick, 
which  had  been  taken  off.  We  are  now  painting  the  floors,  and 
girders  as  well,  with  nine  different  kinds  of  paint,  to  determine 
which  kind  is  the  most  suitable,  and  in  three  or  four  years  from 
now  I  will  tell  you  whether  we  can  find  a  paint  that  will  protect 
from  salt-water  drippings. 

Mr.  Montzheimer. — On  the  North  Western  bridge  track  eleva- 
tion our  road  covered  the  bridges  with  a  coat  of  tar  and  gravel ; 
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the  cracks  around  the  rail  are  filled  with  jute  or  hemp,  then 
tarred  with  a  heavy  coat  of  gravel.  And  in  Chicago,  where  the 
trains  are  carried  over  the  track  on  viaducts,  we  have  had  a  great 
deal  of  trouble  with  the  eye-beams  and  girders.  On  some  of  them 
we  have  found  holes  clear  through  the  girder,  and  there  has  got  to 
be  considerable  work  done  soon  on  that  account,  and  it  seems  to  me 
that  it  is  a  very  important  question  how  to  protect  from  acid- 
fumes  and  smoke.  In  a  great  many  cases  we  are  now  covering 
them  with  flooring. 

Mr.  Rogers. — Would  like  to  ask  Mr.  Montzheimer  if  he  ever 
removed  any  of  the  tar. 

Mr.  Montzheimer. — No,  sir. 

Mr.  Rogers. — Have  you  found  it  successful  ? 

Mr.  Montzheimer. — As  far  as  we  can  tell.  Only  been  in  use 
four  years ;  do  n't  think  any  sign  of  deterioration  there  yet. 

Mr.  Markley. — How  long  have  the  bridges  been  up,  where  the 
viaducts  where  eaten  out  so  badly  ? 

Mr.  Montzheimer. — I  think  viaducts  at  Halstead  street  and 
Chicago  avenue  were  built  fifteen  years  ago,  and  painted  about 
every  three  or  four  years. 

Mr.  Rogers. — Right  in  this  line  I  would  say  that  the  Milwau- 
kee &  St.  Paul  had  occasion  to  remove  a  viaduct  at  Western 
avenue,  Chicago,  two  or  three  years  ago.  This  viaduct  was  in 
such  a  position  that  the  switch  engines  passed  under  it  frequently, 
and  we  found  the  sections  of  this  bridge,  which  was  about  twelve 
years  old,  reduced  ten  per  cent,  from  the  action  of  the  smoke. 

Mr.  Killam. — I  suppose  we  have  rust  on  our  bridges  according 
to  the  length  of  time.  Along  the  coast  where  the  bridges  are  iron 
and  steel  they  are  very  much  affected  from  the  damp  that  rises 
from  the  sea.  We  have  some  bridges  that  were  painted  some 
thirteen  years  ago  that  are  all  right,  but  of  course  they  are  inland, 
away  from  the  sea. 

XI.      TUBN-TABLE    CONSTRUCTION. 

Mr.  Markley. — 1  made  some  remarks  last  year.  The  best 
turn-table  center  that  I  ever  saw,  and  the  best  ever  made,  was  put 
in  at  Terre  Haute,  Ind.,  and  the  largest  engines,  140,000  pounds 
on  the  drivers,  one  man  can  turn  all  right.  During  this  winter, 
and  we  have  had  an  extraordinarily  hard  one,  we  never  had  the 
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least  trouble  with  it,  one  or  two  men  turning  engines  on  it  without 
any  trouble.     Caldwell  has  got  four  or  five  on  his  road  now. 

Mr.  Staten. — How  long  is  your  table  ? 

Mr.  Markley. — Sixty-six  feet. 

Mr.  Large. — What  is  the  name  of  the  table  ? 

Mr.  Markley. — C.  L.  Strobel  is  the  name.  The  table  is  made 
in  Chicago. 

President — Mr.  Markley  speaks  of  several  men  required  to 
turn  engines.  If  I  had  a  turn-table  that  one  or  two  men  could 
not  turn  an  engine  on,  I  would  hear  from  it  in  five  minutes  after 
they  attempted  to  turn  that  engine. 

Mr.  Killam. — We  have  a  great  many  turn-tables,  I  do  n't  know 
how  many,  but  they  don't  all  turn  alike.  [Laughter.]  Some 
take  more  men,  and  some  less.  I  was  in  the  roundhouse  the 
other  day  and  I  noticed  an  old  "  winch  "  off  in  one  corner  that 
they  used  to  turn  the  table. 

Mr.  Staten. — We  have  some  135  1-2  ton  locomotives,  and  we 
have  tables  that  two  men  have  to  push  pretty  hard,  and  often 
have  to  put  the  third  man  on  to  help  them  out.  Two  men  have 
got  to  push  right  hard  to  get  around  with  it. 

President. — They  expect  us  to  keep  ours  in  condition  for  two 
men  to  turn  them,  and  if  they  cannot  do  so  J  hear  from  it  very 
quickly  by  wire,  and  sometimes  it  is  not  the  fault  of  the  turn-table. 
Now  we  have  one  station,  it  is  not  more  than  five  miles  from 
Long  Island,  it  is  out  on  a  little  branch.  I  went  down  that  way 
three  weeks  ago.  I  got  down  to  the  yard,  and  I  saw  the  section 
foreman  working  around  the  turn-table.  I  went  down  and 
looked  at  it,  and  sized  the  thing  up,  and  asked  what  the  trouble 
was.  He  said,  "  Car  got  off  the  track."  "Yes,"  said  I,  "looks 
to  me  pretty  badly  off."  There  she  was  on  the  other  side  of  the 
table,  and  they  were  trying  to  pull  her  on  the  track  again  across 
the  table.  Now  when  you  have  work  like  that  on  a  turn-table  it 
is  pretty  hard  to  keep  them  in  satisfactory  condition.  We  have 
got  most  every  make  of  turn-table  in  the  country;  have  the 
Pencoyd,  the  Carnegie,  and  half  a  dozen  other  kinds.  My  expe- 
rience has  been  that  cast-iron  turn-tables  a  few  years  ago  were  all 
right,  but  now  they  are  not.  We  have,  I  think,  eight  cast-iron 
turn-tables  on  our  road,  and  fifteen  or  twenty  years  ago  they 
worked  satisfactorily  and  we  had  no  trouble  with  them  whatever, 
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but  since  increasing  the  weight  of  locomotives  we  are  having  a 
great  deal  of  trouble  with  them.  Sixty  feet  is  the  shortest  table 
we  are  putting  in  now. 

Mr.  Pickering. — There  is  one  thing  I  would  like  to  say  in  re- 
gard to  cast-iron  turn-tables.  We  have  a  cast-iron  turn-table  ;  it 
is  50  feet  long ;  it  was  at  an  important  point,  where  we  had 
many  large  engines  to  turn,  and  often  had  some  with  a  50-foot 
wheel  base  on  this  table,  and  utterly  impossible  to  balance  it, 
and  yet  for  something  like  six  years  those  heavy  engines  have 
been  turned,  up  to  about  a  year  ago,  when  we  took  it  out  and  put 
it  on  a  branch  line  where  it  would  not  get  such  heavy  service. 
The  table  itself  is  in  as  good  condition  as  when  first  put  in,  and  it 
is  the  most  satisfactory  table  that  I  have  got  to-day. 

Mr.  Staten. — I  would  like  to  ask  if  anybody  is  using  a  turn- 
table turned  by  any  other  kind  of  power  than  by  hand. 

President. — Anybody  using  that  kind  of  a  turn-table  ? 

Mr.  R y  jers. — The  Milwaukee  has  got  one  turned  by  electric 
power.     Very  satisfactory. 

Mr.  Markley. — What  would  be  the  advantage  of  having  a 
power  to  turn  when  one  man  can  turn  it  ? 

Mr.  Rogers. — Very  few  tables  one  man  can  turn.  It  is  one 
that  is  in  constant  use,  and  if  you  keep  a  man  turning  a  table  all 
the  time  he  is  going  to  get  a  little  bit  tired. 

Mr.  Strain. — At  Washington,  Indiana,  at  the  Baltimore  & 
Ohio  S.  W.  slops,  I  saw  an  electric  appliance  there  for  turning 
tables.  The  hostler  takes  engine  on  the  table,  touches  the  button, 
turns  the  table,  and  goes  into  the  roundhouse.  That  is  all  the 
assistance  they  have  for  turning  the  table.  The  hostler  does  the 
whole  thing.  On  the  middle  division  of  the  Wabash  we  have  put 
in  two  70-foot  Detroit  through  tables,  and  the  large  class,  G  en- 
gines of  159,000  pounds  on  the  drivers,  the  tender  is  90,000,  mak- 
ing 249,000  pounds.  One  man  will  turn  one  of  those  engines  on 
a  70-foot  table.  They  are  ball-bearing,  and  no  trouble  whatever. 
But  we  have  several  different  kinds  of  tables.  We  have  the  old 
gallows  frame,  what  we  call  the  "  Wabash  " ;  they  are  all  right 
for  small  engines,  but  not  sufficient  for  class  G,  because  unless 
equipped,  it  is  pretty  hard  to  balance  those  big  engines. 

President. — Tables  of  the  present  day  are  too  short.    An  engine 
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when  about  oat  of  coal  and  water,  the  table  is  too  short  to  balance, 
and  then  it  takes  more  than  two  men  to  turn  it. 

Mr.  Strain. — It  would  be  the  same  way  with  a  70-foot  table. 
If  you  get  all  the  weight  on  one  end  it  is  going  to  be  hard  to  run 
her,  even  on  a  long  table.  Better  show  to  balance,  that  is  true, 
but  I  think  an  engine  going  in  ought  to  be  coaled  and  watered 
ready  to  go  out,  and  then  you  do  away  with  a  good  deal  of  heavy 
*'  Armstrong  power." 

Voice. — What  kind  of  power  is  that  ? 

Mr.  Strain. — That  is  Wabash  power.     (Laughter.) 

Mr.  Harwig. — I  know  that  if  I  should  go  every  time  a  turn- 
table could  not  be  turned  by  two  men,  I  would  be  away  from 
home  all  the  time.  At  our  most  important  points  we  liave  from 
six  to  a  dozen  men  to  turn  them,  and  they  have  been  talking  very 
strongly  of  getting  electric  power.  Armstrong  power  is  about 
played  out.  We  find  the  most  trouble  in  our  tables,  with  the 
kind  we  have ;  they  are  plate  girders,  by  the  way,  60  feet  long ; 
few  run  shorter,  55  feet ;  the  center  post  breaks ;  the  ends  of  the 
table  are  supported ;  but  in  going  off  and  on,  the  heavy  engines 
going  at  a  good  gait,  put  on  brakes,  stop  suddenly,  and  this  has 
been  our  serious  trouble,  breaking  off  our  posts. 

Mr.  Noon. — I  have  nothing  to  say  on  the  matter  of  turn-tables. 
We  have  a  few  old  wooden  turn-tables  that  my  friend  here  says 
it  takes  six  to  a  dozen  men  to  turn.  I  do  not  pretend  to  keep 
them  up. 
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I. — What   is   the   Most   Economical   Method   of  Painting 
Railway  Bridges  and  Buildings  and  the  Best 

Material  to  Use? 

REPORT  OF  COMMITTEE. 

To  the  Officers  and  Member 9  of  the  Association  of  Railway  Superin- 
tendent* of  Bridges  and  Buildings  : 

Fully  realizing  the  Importance  of  the  question  to  the  railroads  of 
the  country,  we  have  labored  to  secure  all  the  information  possible  on 
the  subject.  To  this  end  a  circular  was  prepared  and  sent  to  mem- 
bers and  friends  of  the  Association,  asking  for  any  information  that 
would  bear  on  the  question,  but  we  regret  to  state  that  we  have 
received  but  few  replies,  and  in  these  there  is  a  wide  difference  of 
opinion  expressed  as  to  the  most  economical  way  of  performing  the 
work. 

Out  of  eighteen  replies  received,  six  were  in  favor  of  the  air 
machine  for  some  clashes  of  painting,  three  were  opposed  to  it,  and 
nine  were  non-committal. 

Seven  members  answering  circulars  have  used  air  painting  machines, 
and  of  the*e  five  are  in  favor  of  it  and  two  are  opposed. 

One  reports  good  success  with  air  machines  on  buildings  which  con- 
tain but  few  windows  and  doors,  such  as  ice  houses,  sheds,  and  large 
shingle  roofs.  He  says:  "On  iron  bridges,  other  than  plate  girders, 
I  find  there  is  more  paint  wasted  than  applied  by  the  air  method. 
I  advocate  the  spread  of  the  brush  to  make  a  hard,  close  finish,  which 
cannot  be  obtained  by  the  use  of  air." 

Another  says:  •*  We  have  used  the  air  brush  for  painting  and  kal so- 
mining  the  interior  of  our  shops,  but  the  results  were  not  very  satis- 
factory, much  of  the  paint  being  wasted.  I  believe  that  the  best  way 
to  paint  buildings  is  by  hand  labor  with  plenty  of  muscular  exercise." 

The  following  preferences  were  expressed  as  to  the  quality  of  paint 
to  be  used: 

For  buildings — three  prefer  pure  white  lead  and  pure  boiled  linseed 
oil;  five  are  using  prepared  paints;  one  is  using  a  mixture  of  white 
lead  and  zinc;  one  is  using  a  mixed  mineral  paint;  and  eight  have  no 
preference. 


41 

For  iron  and  steel  work — four  prefer  red  lead  and  pure  bofled  lin- 
seed ofl;  four  prefer  graphite  (composed  of  ten  per  cent;  graphite 
and  ninety  per  cent,  pure  white  lead);  three  prefer  prepared  paints; 
one  prefers  lamp  black  and  pure  boiled  linseed  oil;  one  prefers  mixed 
mineral  paint;  and  five  have  no  preference. 

It  is  the  opinion  of  your  committee  that  the  air  machine,  like  all 
new  things,  will  have  to  overcome  a  certain  amount  of  prejudice 
before  it  will  come  into  general  use.  As  they  are  improved  by  expe- 
rience, and  the  men  operating  them  understand  the  machines  more 
thoroughly,  we  think  they  will  be  extensively  used  on  large  buildings 
(that  contain  but  few  openings)  and  on  some  bridges. 

We  believe  the  sand  blast  will  be  so  developed  and  improvf  d  as  to 
become  a  very  important  and  successful  agent  in  cleaning  iron  and 
steel  work  for  painting. 

Below  we  give  some  extracts  from  letters  received : 

Mr.  Shane  of  the  T.  St.  L.  &  K.  C.  R.  R. : 

^'1  believe,  as  a  measure  of  economy,  buildings  should  be  painted 
often  and  but  one  coat  at  a  time.  After  the  first  painting  it  is  not  so 
liable  to  blister  and  peel  off,  keeps  them  looking  fresher  and  in  better 
condition. 

"  I  have  not  used  the  sand  blatot  for  cleaning,  but  whatever  method 
Is  used  it  should  be  well  done. 

*•  I  think  too  little  importance  is  attached  to  cleaning  work  before 
applying  paint  Every  particle  of  foreign  substance  should  be 
removed  as  well  as  loose  paint,  and  unless  this  is  done  both  labor  and 
material  applied  are  lost.  In  fact,  I  attach  more  importance  to  first 
cleaning  the  work  than  anything  else,  but  it  is  important  that  mate- 
rial used  should  be  good  and  properly  applied." 

Mr.  McGonagle  of  the  D.  A  I.  R.  R.  R. : 

41  Our  painting  two-coat  work  costs  fifteen  cents  per  square  yard.  I 
do  not  believe  in  the  so-called  ready  mixed  paints.  Each  one  of  the 
manufacturers  claims  that  his  paint  is  made  from  pure  white  lead  and 
pure  linseed  oil,  thus  admitting  that  these  two  points  are  the  requi- 
sites of  a  good  paint.  My  idea  is  that  a  railroad  company  can  pur- 
chase these  ingredients  in  pure  form,  without  any  question,  and  mix 
their  own  paint  with  a  certainty  as  to  its  uniformity,  and  thus  obtain 
the  best  results.  ...  As  the  great  expense  of  painting  is  in  the 
labor  of  application,  it  does  not  pay  to  take  any  chances  on  mate- 
rial." 

Mr.  Snow  of  the  Boston  &  Maine  R.  R. : 

"Personally,  I  prefer  linseed  oil  to  anv  other  vehicle,  but  Lucol  oil 
has  some  very  excellent  qualities.  We  have  lately  used  it  quite  ex- 
tensively, and  our  painters  speak  very  highly  of  it.  We  have,  of 
course,  given  it  no  proper  test  for  endurance.  We  are  at  present 
using  a  sand  blast  for  cleaning  iron  for  painting.  The  outfit  is  hardly 
organized  as  yet,  hence  I  can  make  no  satisfactory  report  now.  I 
think  it  will  cost  about  four  cents  per  square  foot  to  clean  thoroughly. 
Of  course  it  is  not  necessary  to  clean  places  where  it  is  not  rusted,  so 
that  the  cost  of  cleaning  a  bridge  sufficiently  for  all  practical  purposes 
would  be  but  a  fraction  of  that  if  the  whole  surface  is  reckoned. 
About  twelve  to  fifteen  pounds  of  air  pressure  is  needed,  and  about 
fifteen  horse  pojrer  for  compressing  air  for  two  number  four  sand  ma- 
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chines,  or  one  number  six.  "We  use  air  blast  painting  largely  for  car 
painting,  whitewashing,  etc.,  and  have  used  it  somewhat  for  bridge 
painting.  About  eighty  pounds  pressure  is  needed  for  this  work. 
Our  bridsre  painting  was  not  satisfactory,  on  account,  1  think,  of  not 
having  the  proper  apparatus.  I  am  not  in  a  position  to  give  an  esti- 
mate of  the  cost." 

Mr.  Hutchings  of  the  Southern  Ry. : 

44 1  use  red  lead  and  oil  for  color,  and  I  find  it  holds  good.  This  costs 
me  fifteen  cents  to  mix  and  put  on  two-coat  work.  I  once  used  a 
labor-saving  device  for  painting,  as  follows:  I  had  two  draw  spans  on 
the  L.  <fe  N.  road,  the  bottom  chords  of  which  were  composed  of  two 
channel  irons,  with  solid  cover  plate  on  the  bottom  and  solid  on  top 
between  panel  points.  For  this  work  I  used  a  three-quarters  inch  air 
pipe,  with  spray  on  the  end,  and  heavy  force  pump.  I  found  this 
method  of  painting  the  Inside  of  box  members  very  successful.  How- 
ever, I  cannot  give  you  the  cost  of  this  work." 

Respectfully  submitted : 

Arthur  Montzhkimer. 
B.  F.  Pickering. 

H.   D.   Cl.EAVKLAND. 
W.    A.   McGONAGLK. 

Committee. 
DISCUSSION. 

Mr.  Montzheimer. — Mr.  President,  I  do  not  know  of  anything 
in  addition  to  what  I  put  in  the  report,  except  that  the  other  day 
I  saw  a^small  machine  for  painting  by  compressed  air.  It  con- 
sisted of  a  small  tank,  holding  about  ten  gallons,  which  could  be 
strapped  to  a  person's  back ;  on  top  was  a  small  connection  for 
pumping  air,  and  a  hose  about  four  feet  long,  and  at  the  end  of 
that  a  large,  flat  brush.  Paint  was  conveyed  into  the  lower  part 
of  the  brush,  and  when  you  turned  on  the  air  pressure  it  would 
force  out  the  paint  while  brushing  the  building. 

Mr.  Pickering. — Would  like  to  ask  if  this  compressed  air  was 
simply  to  keep  paint  in  the  brush  ? 

Mr.  Montzheimer. — Yes,  sir,  the  paint  was  carried  out  through 
the  brush  by  the  air  pressure  behind  it. 

Mr.  Stannard. — I  would  like  to  ask  what  kind  of  a  reservoir 
the  paint  was  kept  in  ? 

Mr.  Montzheimer. — A  tank  holding  about  eight  gallons,  round, 
cylinder-shaped. 

Mr.  Markley. — At  first  thought  I  hardly  see  the  advantage  of 
the  apparatus  that  Mr.  Montzheimer  speaks  of.  Of  course  it  dab 
to  have  two  men  to  manipulate  it,  and  I  cannot  see  where  the 
economy  would  be  unless  you  could  operate  three  or  four  brushes 
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by  the  same  machine.  Should  not  think  it  would  be  very  profita- 
ble to  use  it  if  it  is  necessary  to  have  special  machinery  on  the 
ground  to  compress  the  air. 

Mr.  Montzheimer. — Mr.  President,  Mr.  Markley  does  n't  under- 
stand the  construction  of  the  machine.  It  is  just  a  small  tank 
with  something  like  an  ordinary  bicycle  pump.  After  you  get  a 
pressure  of  a  few  pounds  that  is  all  you  need.  The  arrangement 
for  the  pumping  of  the  air  is  a  good  deal  like  a  bicycle  pump, 
and  after  pumped  it  keeps  going,  and  you  just  keep  rubbing  your 
brush,  and  an  industrious  man  ought  to  be  able  to  paint  a  good 
deal  of  surface  in  a  short  time ;  it  can  easily  be  strapped  on  a 
man's  back. 

President. — I  should  not  care  to  be  the  man  that  had  to  do 
much  of  that  kind  of  work. 

Mr.  Pickering. — Seems  to  me  that  little  advantage  is  gained  by 
such  a  machine  as  that.  All  there  is  to  it  is  simply  a  man  does  n't 
have  to  stop  and  dip  his  brush,  and  we  all  know  that  it  is  almost 
impossible,  quite  so,  in  fact,  for  a  man  to  be  constantly  swinging  his 
arm  to  use  a  brush.  And  then  again  I  should  say  that  the  other  ob- 
jection with  such  a  large  amount  of  paint  in  the  tank,  there  would 
be  a  tendency  for  the  paint  to  settle  to  a  greater  or  less  extent, 
and  it  seems  to  me  that  the  disadvantages  with  such  an  arrange- 
ment would  off-Bet  all  the  advantages.  I  have  never  seen  one, 
however. 

Mr.  Markley. — We  do  all  our  painting  by  hand,  and  will  con- 
tinue to  do  so  until  positive  information  of  a  better  way  to  do  it. 

President. — Any  members  present  that  use  a  spraying  machine 
for  painting  box  cars,  etc.  ? 

Mr.  Harwig. — The  Lehigh  Valley  has  such  a  machine  in  ser- 
vice. I  have  seen  it  in  operation,  and  from  my  observation  I 
judge  it  gives  very  good  satisfaction  in  painting  the  cars,  and  I 
have  inquired  into  it,  and  they  recommend  it  very  highly,  as  to 
economy,  both  in  labor  and  material.  It  gets  the  material  into 
the  cracks,  where  paint  being  applied  by  a  brush  does  not  go.  We 
also  have  whitewashing  machines  that  are  used  with  a  spray.  We 
can  do  more  work  with  the  machine  with  four  men  in  one  day 
than  we  can  do  with  a  gang  of  white-washers  by  using  a  brush 
in  a  week.  I  am  not  prepared  to  give  the  detailed  arrangement  of 
the  machine,  any  more  than  that  it  is  worked  with  compressed  air. 
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Mr.  Killam. — Would  say  on  the  Intercolonial  we  have  one  of 
those  spraying  machines  worked  by  compressed  air.  I  don't 
know  very  much  about  it,  but  I  watched  the  operation  while  they 
painted  nearly  one  side  of  a  box  car,  and  would  say  that  I  think 
it  will  get  the  paint  into  the  cracks  where  a  brush  will  not  get  the 
paint  in.  However,  the  work  done  with  it  seems  to  be  uneven, 
and  I  remarked  to  the  men  operating  the  machine  that  the  paint 
was  not  very  even ;  and  I  had  also  been  equally  disgusted  with  it 
last  year,  in  reference  to  using  it  on  bridges.  Take  the  same  kind 
of  a  machine  and  use  it  on  lattice,  truss  bridges,  and  other  kinds, 
and  over  half  the  material  is  wasted ;  that  was  my  conclusion. 
They  may  be  suitable  for  whitewashing,  but  for  priming  for  general 
bridge  work,  I  do  n't  think  they  will  do.  Possibly  they  may  do 
for  car  work,  but  I  have  my  doubts  whether  there  is  any  advantage 
for  car  work  or  not. 

Mr.  Markley. — I  think  the  brush  is  the  most  economical  way  to 
do  the  work,  and  to  do  it  to  the  best  advantage.  One  thought, 
however,  Mr.  President,  in  reference  to  the  paint  penetrating  the 
cracks.  If  your  paint  is  thick  it  will  be  spread  right  over  the 
cracks  and  will  not  fill  them.  We  use  thin  paint  for  priming. 
The  thinner  the  paint,  the  better  you  can  rub  it  in.  I  noticed  in 
going  through  a  machine  shop,  recently,  that  had  been  whitewashed 
with  a  spraying  machine,  that  all  the  tools  were  badly  spattered 
with  whitewash. 

Mr.  Strain. — When  the  Santa  F6  painted  their  viaduct  at  12th 
street,  Chicago,  they  just  simply  scattered  paint  all  over  that  part 
of  the  country,  and  the  skylights  in  our  freight  house,  which  ex- 
tends from  12th  to  14th  street,  were  entirely  covered,  and  I 
had  to  get  my  painters  up  there  and  scrape  off  the  paint  that  had 
blown  from  the  spray  of  their  painting  machine,  although  in  Chi- 
cago it  is  a  bad  place  to  use  a  machine,  on  account  of  the  high 
winds.  The  machinery  department  of  the  Wabash  at  Springfield 
painted  roundhouse  and  machine  shops  with  an  air  machine,  and 
where  there  were  no  cracks  they  did  first-rate  ;  but  their  machine 
will  not  get  the  paint  into  the  cracks  or  into  the  nail-holes  as  you 
can  with  a  brush ;  and  there  were  also  a  number  of  streaks,  and 
in  some  places  they  held  the  spray  too  long,  and  got  it  too  thick. 
Did  not  make  an  even,  nice  job  by  any  means,  and  along  on  the 
ground,  ten  to   twenty  feet   from    the  building,  it  was  as  well 


46 

painted  as  the  side  of  the  building.  I  do  not  know,  but  it  is  a 
question  in  my  mind  whether  there  is  any  economy  in  using  an 
air  machine  or  any  other  outside  of  a  brush  and  a  good  painter. 
Cost  a  little  more,  but  you  get  better  results. 

President. — If  the  Santa  Fe*  painted  your  Chicago  freight 
houses  so  well,  why  did  you  want  to  scrape  it  off? 

Mr.  Strain. — Unfortunately,  Mr.  President,  the  Santa  Fe*  stand- 
ard paint  is  a  red  and  ours  is  a  silver  gray,  and  we  did  n't  want  to 
change  the  standard  on  one  building. 

Mr.  Pickering. — Would  like  to  say,  that  while  I  have  not  had 
personally  very  much  experience  with  this  air  machine,  our  com- 
pany have  got  them  in  their  new  shops  at  Concord,  and  they  are 
used  very  successfully.  I  made  quite  an  investigation  of  them, 
and  while  1  was  in  the  shop  had  the  pleasure  of  painting  one  side 
of  a  freight  car  with  the  machine  myself ;  I  was  pretty  green  at 
the  business,  but  I  came  to  this  conclusion,  that  with  expert  help 
there  need  be  no  more  waste  of  paint  than  with  a  brush.  This 
gentleman  speaks  of  scattering  paint.  I  had  a  gang  of  painters  to 
paint  some  buildings,  large  car  house  and  freight  depot.  They 
came  highly  recommended,  and  I  supposed  they  were  all  right. 
Did  not  work  three  days  until  they  had  painted  fully  as  much  of 
the  surrounding  territory  as  they  did  the  buildings.  And  so  I 
think  this  same  thing  holds  good  with  an  air  machine.  The  day 
before  I  visited  the  Concord  shops,  the  president  of  the  road  had 
been  there,  and  they  had  tried  to  see  how  quick  they  could  paint 
an  ordinary  box  car.  They  painted  it  all  over,  roof  and  all,  in 
twenty  minutes ;  one  man  with  one  of  these  machines,  and  I  was 
informed  by  the  superintendent  that  they  did  not  put  a  brush  on 
it  at  all.  As  to  filling  cracks,  I  have  never  seen  any  hand  work 
that  will  equal  it.  They  would  blow  the  paint  in  them  so  that 
you  could  not  see  a  particle  of  work  bat  what  was  thoroughly  cov- 
ered. I  think  very  much  depends  on  the  experience  that  is  neces- 
sary to  develop  good  work  with  this  machine.  It  is  new,  and 
must  meet  with  a  great  amount  of  opposition ;  but  I  believe  if 
properly  handled  it  is  a  great  improvement.  Do  n't  think  it  would 
be  advisable  to  use  it  where  you  want  to  get  a  perfectly  nice,  even 
surface ;  but  where  the  object  is  to  cover  with  paint  and  do  it  in 
a  substantial  manner,  do  n't  think  anything  any  better  than  the 
air  machine.     The  superintendent  informed  me  that  there  is  a 
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great  prejudice  among  his  workmen  against  using  the  machine, 
as  they  thought  they  inhaled  too  much  of  the  paint.  They  only 
pay  $1.40  per  day  to  the  men  who  operate  these  machines.  That 
is  too  cheap  to  get  good  competent  men ;  hut  I  think  to  take  the 
air  machine  with  careful  and  competent  workmen,  it  is  the  com- 
ing method  of  painting. 

Mr.  Staten. — Would  like  to  ask  if  you  noticed  in  painting  the 
cars  with  air  machine  if  the  numbers  did  not  come  back  ? 

Mr.  Pickering. — We  have  no  difficulty  in  this-  direction. 

Mr.  Stannard. — Would  like  to  ask  as  to  the  difference  in  cost 
of  painting  by  air  and  by  hand. 

Mr.  Pickering. — I  am  unable  to  give  correct  statement  in  re- 
gard to  that.  That  does  not  come  in  my  line.  The  superinten- 
dent told  me  it  would  take  two  men  about  five  hours  to  do  the 
8am e  work  by  hand  that  one  man  can  do  in  twenty  minutes. 

Mr.  Stannard. — How  about  material? 

Mr.  Pickering. — Material  does  not  differ  at  all. 

Mr.  Page. — Mr.  President,  don't  know  that  I  have  anything 
that  I  can  add  to  the  subject.  We  have  used  spraying  machine 
for  whitewashing,  and  it  works  very  nicely. 

Mr.  Cleaveland. — I  have  a  number  of  steel  trestles  from  50  to 
165  feet  long.  Never  had  any  experience  with  spraying  ma- 
chines ;  but  it  looks  to  me  that  it  would  be  pretty  difficult  to  paint 
this  style  of  bridge  with  a  spraying  machine.  The  girders  might 
be  all  right  or  on  common  buildings,  but  do  n't  think  I  would  care 
to  use  it  on  station  buildings.  Seems  to  me  could  not  get  as  good 
work  as  with  a  brush,  and  it  would  not  be  rubbed  in  well,  or  must 
be  more  or  less  waste  on  lattice  work  on  bridges  where  machine 
is  used,  and  would  like  to  ask  Mr.  Pickering  how  long  it  takes  to 
change  his  machine  so  as  to  make  a  narrower  spray. 

Mr.  Pickering. — By  simply  turning  a  little  valve,  that's  all. 
Just  at  the  lower  part  of  the  snout  there  is  a  little  valve  that  reg- 
ulates the  flow  of  paint,  and  on  the  snout  is  another  little  valve 
that  regulates  the  size  of  the  spray.  These  valves  are  under  the 
control  of  the  operator  instantly,  and  by  using  them  he  can  make 
the  spray  a  heavy,  large  volume,  or  as  small  as  he  likes. 

Mr.  Staien. — How  do  you  get  the  air  ? 

Mr.  Pickering. — Use  a  Fairbanks-Morse  Air  Compressor.  Per- 
haps Mr.  Page  can  tell  you  about  that. 
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Mr.  Page. — We  use  a  sand-blast  machine  of  the  Fairbanks- 
Morse  pattern. 

Mr.  Cleaveland. — Just  going  to  ask  what  kind  of  paint  you  use 
in  this  machine. 

Mr.  Pickering.— Would  say  that  we  use  standard  paint  all  over 
our  system  for  bridges,  which  is  composed  of  white  lead,  graphite, 
and  pure  linseed  oil.  We  use  90  per  cent,  white  lead  and  10  per 
cent,  graphite.  But  it  is  absolutely  necessary  to  have  paint  thor- 
oughly strained  before  you  try  to  use  it,  and  so  far  we  have  expe- 
rienced no  difficulty. 

Mr.  Killam. — The  trimmings  on  our  buildings  could  not  be 
painted  with  an  air  machine,  because  we  paint  all  around  the  base 
boards  and  corner  boards  and  mouldings  with  Venetian  red  and  a 
strip  around  the  building  four  feet  high  is  painted  with  a  dark 
lead  color,  and  different  shades  from  there  up,  so  that  it  gives  a 
very  nice  appearance ;  and  we  could  not  use  any  machine  on  ac- 
count of  so  many  different  colors.  The  paints  that  we  use  are 
mixed  according  to  government  specifications,  one-half  boiled  lin- 
•  seed  oil  and  one-half  raw,  and  a  little  dryer  is  necessary  ;  but  my 
own  experience  is  that  the  less  raw  oil  and  the  more  boiled  is  best 
for  outside  work.  I  do  n't  think  raw  oil  is  very  good  for  outside 
work. 

Mr.  Cleaveland. — Being  on  this  committee,  I  noticed  they  used 
90  per  cent,  of  white  lead  and  10  per  cent,  graphite  paint  Think 
Mr.  Pickering  spoke  of  making  it  that  way.  Would  like  to  ask 
what  is  his  object  of  mixing  it  that  way. 

Mr.  Pickering. — Well,  I  will  say  that  we  did  use  all  graphite 
jone  time,  and  did  n't  like  it  In  the  first  place  it  would  rub  off  a 
good  deal,  and  it  did  not  give  quite  as  good  a  body  as  we  wanted, 
and  we  experimented  with  white  lead,  and  decided  that  a  large 
percentage  of  white  lead  and  a  small  percentage  of  graphite  gave 
the  very  best  results,  and  we  got  the  desired  shade  that  way  ;  and 
I  would  say  in  relation  to  the  question  as  to  the  weight  of  the  paint, 
I  perhaps  neglected  to  state  it  is  almost  absolutely  necessary  to 
have  heavy-bodied  paint  in  order  to  make  a  substantial  job  with 
an  air  machine.  Some  say  that  thin  paint  works  better.  It  is 
not  so ;  it  is  heavy-bodied  paint  that  works  best  with  air  machine. 

Mr.  Hill. — Since  I  have  been  on  the  Southern  Railway  system 
I  think  I  have  used  about  five  or  six  different  kinds  of  paint  for 
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bridges.  We  have  used  Mexican  graphite,  Superior  graphite, 
Dixon's  graphite,  and  are  now  using  lucoll.  It  seems  to  be  the 
standard  to  use  nothing  but  graphite  on  our  road.  About  a  year 
ago  I  ordered  some  paint,  and  our  general  superintendent  fur- 
nished me  with  a  barrel  of  Dixon's  graphite  paint  for  testing.  I 
painted  a  structure,  an  overhead  bridge,  where  we  have  about 
twelve  tracks  running  underneath,  and  are  constantly  switch- 
ing night  and  day,  which  is  a  pretty  severe  test  for  any  kind  of 
paint.  That  paint  has  been  on  there  about  one  year  now,  and  has 
given  good  satisfaction  so  far.  I  had  about  twenty  gallons  of  this 
paint  left ;  and  where  I  am  using  lucoll  paint  at  present  is  on  a 
bridge  of  ten  spans.  It  takes  about  twenty-six  gallons  of  lucoll 
paint  to  a  span,  and  I  painted  one  span  with  Dixon's  graphite, 
which  was  with  the  twenty  gallons  I  had  left,  and  I  think  there 
is  a  saving  in  Dixon's  graphite  paint  of  about,  well,  15  per  cent. ; 
and  from  my  own  observation  I  am  very  much  in  favor  of  that 
kind  of  paint.  It  covers  better,  and  leaves  a  well  filled-in  sur- 
face, as  it  ought  to.  I  am  very  much  pleased  with  Dixon's 
graphite  paint. 

Mr.  Eggleston. — I  have  had  some  work  of  this  kind  lately. 
The  car  department  has  been  painting  cars  very  extensively  with 
air.  They  got  it  into  their  heads  that  we  could  paint  bridges  and 
buildings  with  it,  so  they  rigged  us  up  a  car  and  put  in  the  neces- 
sary machinery,  two  nine-inch  air  pumps,  thirty-inch  reservoir  and 
four  boilers  in  which  they  would  not  allow  us  to  carry  over  seventy 
pounds  of  steam.  We  painted  a  roundhouse  that  had  no  paint 
on  it  at  all,  you  might  say,  and  a  place  where  an  engine  had 
knocked  a  side  out  by  running  through  had  been  replaced  with 
rough  hemlock  boards.  We  covered  this  with  two  coats  of  paint 
in  very  good  time,  and  covered  it  well.  We  then  painted  a 
16  x  24  foot  tank,  mounted  on  a  30-foot  wooden  trestle,  and  an 
engine  house,  dispatcher's  office,  etc.,  at  the  same  place  with  the 
following  results  as  to  cost :  The  engine,  house  had  5,900  square 
feet,  and  the  cost  of  labor  and  material  for  two-coat  work  was 
$53.97  ;  the  tank  had  4,630  square  feet ;  cost  one  coat  was  $20  55. 
Would  say  that  I  was  requested  to  make  a  test  of  the  water-tank 
by  painting  by  hand  and  spray, — the  first  by  spray  and  the  sec- 
ond by  hand.  Going  over  the  same  surface  by  hand  cost  $26.60. 
Then  I  was  instructed  to  paint  the  station,  transfer  house  and 
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interlocking  tower.  The  station  lias  3,100  square  feet ;  cost,  labor 
and  material,  $25.99,  two  coats.  The  transfer  house  had  1,440 
square  feet,  and  cost  $14.30  for  two  coats.  This  includes  labor 
and  material.  The  interlocking  tower, — I  have  not  got  the  figures 
on  that.  The  officials  were  very  well  pleased  with  the  experi- 
ment and  have,  J  understand,  got  a  shipment  ordered  to  fit  up  a 
complete  outfit  for  the  use  of  the  Maintenance  of  Way  Department. 

Mr.  Killam. — Would  like  to  ask  what  it  cost  per  square  yard 
for  two-coat  work.  With  us  it  is  all  contract  work,  and  costs  us 
from  81  to  10  cents,  material  and  everything.  The  highest  rate  Ls 
11  cents  per  square  yard  for  two-coat  work,  material  and  labor,  and 
the  material  all  has  to  be  examined  before  the  painter  can  go  to 
work,  to  see  that  it  is  all  right ;  and  then  the  inspector  sees  that 
he  gives  the  second  coat  properly. 

President. — Would  like  to  ask  as  to  painters'  wages  in  your 
section. 

Mr.  Killain. — Contractors  hire  their  own  men  and  pay  different 
prices — pay  from  $2.50  to  $3.00  per  day. 

President. — How  many  hours  to  a  day  ? 

Mr.  Killam. — Ten  hours.  On  our  road  we  have  125,000  vards 
painting  for  this  year  to  contract. 

Mr.  Montzheimer. — We  do  most  of  our  work  for  10  cents  per 
square  yard. 
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II.  Like  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds  and  Advisiiulity  of  Protecting  Same 
from  the  Weather. 

REPORT   OF   COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Hallway  Superin- 
tendents of  Bridges  and  Building**  : 

In  preparing  this  report  the  writer  has  confined  himself  entirely  to 
the  answers  to  the  Circular  of  Inquiry  sent  to  the  members  of  this 
Association. 

Table  I  gives  the  life  of  piles.  It  is  followed  by  notes  on  the  sub- 
ject that  could  not  be  embodied  in  the  table. 

Table  II  gives  the  life  of  bridge  timber,  and  is  followed  by  notes  on 
the  life  of  timber  and  methods  and  cost  of  protection: 

Six  plates,  showing  methods  of  protection,  conclude  the  report. 

The  answers  received,  while  covering  many  varieties  of  timber,  in- 
dicate that  oak  for  piles,  and  long-leaf  Southern  pine  and  white  pine 
for  framed  timber,  are  the  varieties  most  in  use  for  bridge  timber  at 
the  present  day. 

The  life  of  timber  exposed  to  the  weather  varies  both  with  situation 
and  locality,  and  it  is  hoped  that  the  tables,  at  least  for  the  above 
mentioned  varieties  of  timber,  cover  a  sufficient  range  of  territory  to 
be  of  some  value. 

There  can  be  no  question  as  to  the  advisability  of  protecting  timber 
from  the  weather. 

Satisfactory  methods  for  protecting  stringer  and  trestle  bridges 
have  apparently  not  yet  been  devised,  but  the  housing  of  truss  bridges 
is  a  simple  matter,  and  the  accompanying  plates  show  the  various 
methods  used.  Any  method  used  should  provide  for  proper  ventila- 
tion and  accessibility  for  inspection.  The  writer  prefers  that  method 
for  covering  through  trusses  which  provides  for  a  roof  over  the  track, 
as  it  affords  protection  for  the  floor  as  well  as  the  trusses,  the  floor 
timbers  in  the  wooden  lattice  bridges  built  on  the  B.  &  M.  R.  R.  being 
the  most  costly  timbers  in  the  bridge.  The  risk  from  fire  due  to  sparks 
catching  in  the  roof  is  very  small. 

Benj.  W.  Guppy. 
Committee. 


Notes  on  Piles. 

11  White  and  yellow  bark  oaks  for  piles  have  about  the  same  dura- 
bility as  chestnut.  Red  oak,  about  the  same  as  tamarack,  or  perhaps 
a  little  less.  Much  depends  on  the  character  of  the  soil,  the  water, 
and  the  exposure  to  the  sun.  If  decaying  matter  in  considerable 
amount  is  carried  by  the  soil  or  water  in  which  piles  are  driven,  at 
least  25  per  cent,  must  be  taken  from  the  figures  given." 

J.  P.  Snow. 
B.  «&  M.  R.  R., 
Boston,  Mass. 
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44 1  pool  bark  from  all  piles  driven  in  fresh  water  and  on  land.*' 

C.  P.  Austin, 
B.  &  M.  R.  II., 
Medford,  Mass. 

"I  have  a  very  good  record  of  piles  driven  30  years  ago  this  sum- 
mer, at  the  Bay  bridge  (over  salt  water),  on  the  Portsmouth  Railroad, 
and  most  of  them  are  now  in  service,  having  driven  but  a  few  new 
ones  since.  The  caps  are  whole  and  cover  the  heads  of  the  piles, 
which  I  think  is  the  secret  of  their  lasting  so  long." 

S.  F.  Patterson, 
B.  &  M.  R.  R., 
Concord,  N.  H. 

"Oak  piles  driven  fourteen  years  ago  are  now  decaying  very  fast 
at  about  one  foot  above  ground  level.  Timber  was  cut  in  the  fall  on 
the  ridges  on  this  line  in  Mississippi.  In  1892  I  drove  100  round-post 
oak  piles  in  seepsey  river  slough,  in  Fayette  county,  Alabama,  that 
are  now  in  a  perfect  state  of  preservation,  and  in  the  early  part  of 
1893  I  drove  20  of  the  same  piles  in  Clay  county,  Mississippi,  and  they 
are  ready  to  come  out.  This  difference  is  caused  by  miueral  sub- 
stances/' 

R.    W.    IIUTCHING8, 

Supt.  B.  it  B.  Southern  Ry., 
Birmingham,  Ala. 

"  Long-leaf  yellow  pine  piles,  when  creosoted,  last  25  years  when 
driven  in  salt  water.  Long-leaf  yellow  pine  costs  us  about  $12.50  per 
M,  loaded  on  cars.  When  treated  with  creosote,  the  cost  is  $40.00 
per  M." 

T.  II.  Kelleht:?:, 
New  Orleans  &  North  Eastern  R.  R., 

New  Orleans,  La. 

41  White  cedar  piles,  12  inches  to  14  inches  diam.  at  ground,  will 
easily  wear  out  two  timber  floors,  and  will  last  longer  than  white 
oak.  The  very  best  white  oak  piles,  12  inches  to  14  inches  diam.  at 
ground,  will  wear  out  two  timber  floors.  Neither  tamarack  nor  Nor- 
way pine  ties  will  last  the  life  of  one  timber  floor." 

W.  E.  Smith, 

C.  M.  &  St.  P.  Ry., 

Green  Bay,  Wis. 

"In  some  cases  we  dig  down  around  piling  and  coat  them  heavily 
with  coal  tar,  after  removing  all  rotten  timber,  but  this  is  not  com- 
mon practice." 

A.  II.  Kino, 
Union  Pacific  Ry., 

Cheyenne,  Wyo. 

"  We  use  red  spruce  piles  entirely.  We  peel  them  and  char  them 
before  driving.  There  is  a  great  variety  in  the  life  of  what  appear  to 
be  similar  piles,  and  also  there  is  a  great  variety  in  the  preservative 
power  of  the  soil  within  short  distances,  so  that  pileB  in  one  bridge 
may  last  ten  years,  and  in  another  bridge  not  half  a  mile  away  they 
may  last  15  years  under  what  appears  to  be  similar  circumstances." 

C.  S.  Thompson, 
Denver  Sr  Rio  Grande  R.  R., 

Denver,  Col. 
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Notes  on  the  Life  of  Bkidge  Timber  and  Methods  and  Cost 

of  Protection. 

Boston  &  Maine  Railroad. 

"Truss  bridges  are  protected  by  roofing  and  boarding  in  on  their 
sides.  (See  plates  2  and  4.)  In  through  and  deck  bridges  the  roof  cov- 
ers the  floor  and  trusses;  in  pony  bridges  only  the  trusses  can  be 
covered. 

11  Roofing  costs  7  cents  per  sq.  ft. ;  sides,  3l£  cents  per  sq.  ft. 

u  Timber  of  all  kinds  exposed  to  the  weather  suffers  as  much  or  more 
from  the  sun  titan  from  the  rain.  The  top  of  horizontal  timbers  suf- 
fers much  more  than  the  sides.  Vertical  timbers  last  nearly  twice  as 
long  as  horizontal,  especially  the  rapidly-decaying  varieties.  For  ties 
ana  other  members  equally  exposed  to  the  sun,  chestnut  and  oak  are 
not  so  durable  as  long-leaf  Southern  pine. 

44  In  trestle  bridges  the  ties  are  the  first  timber  to  decay,  the  string- 
ers next,  then  the  caps  and  sills.  The  pohts  are  the  last  to  become 
unsound. 

"  If  the  tops  of  horizontal  timbers  are  protected  by  some  kind  of  roof 
covering,  the  life  of  the  stick  will  be  increased  certainly  25  percent. 
Combination  bridges,  with  iron-bottom  chords  and  wooden-top  chords 
and  end  posts,  can  be  easily  protected  in  this  way. 

4 '  Painting  the  tops  and  sides  of  ti  mber  is  some  protection,  but  season 
checks  are  apt  to  form  that  let  the  weather  in  beyond  the  protection 
of  the  paint,  so  that  the  life  of  the  stick  is  but  little  increased. 

14  Forty  or  fifty  years  is  no  uncommon  age  for  timber  bridges  roofed 
and  covered  in,  and  even  at  that  age  serious  decay  is  rare  unless  dirt 
has  been  allowed  to  accumulate  on  or  against  the  timber. 

44  The  floors  of  pony  truss  bridges  are  necessarily  exposed  to  the 
weather,  but  the  trusses  can  easily  be  roofed  and  boarded  on  their 
sides.  If  it  is  deemed  objectionable  to  board  the  trusses  in  entirely, 
the  top  and  one  side  only  may  be  covered.  This  method  of  protection 
will  more  than  double  the  life  of  an  unprotected  truss." 

J.  P.  Snow. 

New  York,  Xew  Jfrwen  &  Hartford  Railroad. 

44  Truss  bridges  are  housed  at  a  cost  of  20  to  25  per  cent,  of  cost  of 
bridge." 

J.  B.  Sheldon. 

44  Ileart  pine  and  heart  red  cypress  will  stand  more  exposure  and 
different  soils  than  any  other  class  of  material  used  in  trestle  and 
bridge  work  through  the  South.  We  use  no  protection,  as  material 
is  plentiful  and  does  not  cost  very  much.  I  lead  all  joints,  all  other 
parts  exposed,  and  I  can't  say  that  I  really  think  that  it  does  any 
good,  for  all  material  will  sun  crack  to  a  certain  extent  after  being 
framed,  and  water  will  soak  through  to  heart  of  stick  regardless  of 
ends  being  leaded." 

R.  W.  Hutchings, 

Southern  Ry., 
Birmingham,  Ala. 

Chicago,  Milwaukee  &  St.  Paul  Railway. 

44 1  send  a  drawing  which,  with  slight  modifications,  is  still  our 
standard  for  covering  through  and  pony  Howe  trusses.  We  have  recent- 
ly substituted  in  some  cases  corrugated  iron  for  roof  boards,  it  being 
cheaper  and  the  corrugations  allowing  better  ventilation. 
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'Also  drawing  showing  one  of  our  methods  of  covering  deck  spans. 
(See  plates  1,  3,  and  5.) 

44  Cost  for  housing  pony  truss,  13)£  per  cent,  of  cost  of  span. 

44  Cost  for  housing  101-ft.  deck  span,  19.6  per  cent,  of  cost  of  span. 

44  Cost  of  spans,  including  false  work. 

44 1  recently  took  out  eight  114-ft.  Howe  truss  spans,  12  years  old, 
that  were  still  well  preserved  and  were  unprotected. 

"There  is  no  case  old  enough,  within  my  experience,  to  determine 
the  life  of  timber  when  protected  from  the  weather." 

W.  E.  Smith. 

Chicago  <t*  North  Western  Railway, 

"  Chords  of  Howe  truss  and  combination  bridges  are  roofed  with  a 
covering  of  D.  and  M.  flooring  well  seasoned.  When  well  painted 
every  three  years,  life  is  increased  from  12  to  14  years,  when  unpro- 
tected, to  20  or  25  years.  Cost  is  50  cents  per  foot  of  bridge  for  labor 
and  material.     Covering  requires  renewal  every  10  years." 

M.  Riney. 

44  We  use  white  pine,  Douglas  fir,  and  hemlock  in  bridges  on  this 
division  of  the  C.  &  N.  W.  Ry.  Formerly  white  pine  stringers  were 
the  standard,  but  recently  Douglas  fir  stringers  have  been  adopted. 
White  pine  stringers  will  last  from  eight  to  ten  years  when  exposed  to 
the  weather. 

44  We  generally  find  that  where  they  are  covered  with  iron  to  pro- 
tect them  from  the  weather,  the  iron  has  rotted  away  before  the  life 
of  the  stringer  has  passed,  and  the  ties  had  worn  holes  in  the  iron. 
Our  experience  with  iron  covering  has  not  been  very  encouraging. 
We  do  not  cover  stringers  with  iron  now.  On  main  line  bridges  we 
cover  the  cap,  which  is  white  pine,  with  No.  12  black  iron.  On  side 
tracks  the  stringers  are  white  pine  and  are  covered  with  a  specially 
prepared  paint  and  given  a  heavy  coat  of  sand.  We  have  had  no 
experience  with  this  paint  and  sand-coat,  and  cannot  tell  how  it  will 
prolong  the  life  of  the  timber.  I  think  it  will  preserve  the  timber 
several  years  longer  at  least.  We  have  not  had  enough  experience 
with  the  Douglas  fir  stringers  to  state  how  long  they  will  last,  but  do 
not  think  they  will  last  as  long  as  white  pine.  The  hemlock  bridge 
ties  are  only  used  on  sidings,  and  of  course  will  not  last  as  long  as 
white  pine. 

45 1  estimate  the  paint  and  sand-coat  will  cost  eight  cents  per  run- 
ning foot  of  bridge.  The  cost  of  No.  12  black  iron  to  cover  one  span 
of  six  stringers  would  be  $7.00.  The  labor  would  be  very  little  in  put- 
ting  it  on,  provided  it  was  done  when  the  bridge  was  built. 

44  The  white  pine  in  our  trestles  and  Howe  truss  bridges  lasts  from 
eight  to  ten  years.  We  had  a  Howe  truss  bridge  at  Fond  Du  Lac  that 
was  well  covered.  It  was  in  use  30  years,  and  was  then  taken  down 
to  make  way  for  a  new  bridge  required  by  the  increased  weight  of  the 
rolling  stock.    The  timber  was  then  as  sound  as  when  first  put  up. 

44 1  enclose  you  a  plan  of  our  standard  pile  bridge  for  mainline, 
showing  the  iron  covering  over  the  caps.     (See  plate  6.) 

4*I  should  say  that  the  iron  covering  on  the  stringers  of  our  main 
line  bridges  adds  about  ten  per  cent,  to  the  cost  per  foot." 

ARTHUR   MOXTZITRTMEK. 

Supt.  B.  &  B.  C.  &  N.W.  Railway, 

Milwaukee,  Wis. 
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"  We  use  Washington  fir  and  white  pine  in  treBtle  bridges,  and  white 
or  yellow  pine  in  Howe  or  combination  truss  bridges.  The  life  of 
each  kind,  as  nearly  as  I  can  determine,  on  this  division,  is  given  in 
table.  The  Washington  fir  we  began  using  in  1897,  so  have  had  no 
opportunity  to  note  its  lasting  qualities. 

4t  On  all  pile  bridges  built  in  1896  we  used  a  sheet-iron  covering  for 
track  stringers,  similar  to  covering  shown  for  caps  in  standard  plan 
attached.    (See  plate  6.) 

44  Aside  from  that,  and  the  covering  for  caps  iust  mentioned,  no  steps 
have  been  taken  toward  protecting  trestle  timbers  from  the  weather. 
The  top  chord  of  some  of  our  Howe  trusses  and  most  of  our  combina- 
tion trusses  is  covered  with  a  roof.    All  trusses  are  painted. 

44  The  cap  covering  shown  on  standard  plan  herewith  costs  about  two 

Eer  cent  of  the  total  cost  of  bridge.    The  stringer  covering  used  on 
ridges  built  in  1890  costs  about  eight  per  cent,  of  total  cost  of  bridge. 
41  Sufficient  time  has  not  elapsed  to  allow  me  to  say  what  is  increase 
in  life  of  stringers  or  caps  due  to  this  protection. 

44  From  table  you  will  note  that  the  life  of  some  stringers  in  trusses 
was  increased  from  3  to  4  years  by  iron  covering." 

A.  W.  Merbick, 

Huron,  Dakota  Div. 

Toledo,  St.  Louis  tfc  Kansas  City  Railroad, 

44  Chords  of  trusses  covered  with  galvanized  iron.     Cost  variable." 

A.  Shavk. 

Union  Pacific  Railroad. 

44  Painting  trusses  with  mineral  red  will  lengthen  life  two  years." 

A.  H.  King. 

JJuluth  tfc  Iron  Range  Railroad. 

44  We  have  no  bridges  protected  from  weather.  In  ore  docks,  at  Two 
Harbors,  we  figure  that  docks  will  depreciate  8^  per  cent,  per  annum, 
thus  requiring  complete  renewal  in  12  years.  Experience  in  rebuild- 
ing two  ore  docks  has  completely  confirmed  this  percentage. " 

W.  A.  McGonagle. 

Denver  tfc  Rio  Grande. 

44  We  have  been  using  on  our  standard-gauge  lines,  since  1885,  Ore- 
gon fir  stringers.  We  have  not  yet  noticed  any  cases  of  decay  where 
they  did  not  come  in  contact  with  the  soil.  Our  Colorado  stringer, 
which  is  a  poor  quality  of  pine,  will  last  on  an  average  about  eight 
years;  but  if  the  ends  are  allowed  to  come  in  contact  with  the  soil  at 
the  dumps  the  life  would  be  less. 

44  We  have  never  used  any  method  of  preserving  the  life  of  timber, 
except  with  red  mineral  paint  in  some  special  cases." 

C.  S.  Thompson, 

Bridge  Engineer. 
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DISCUSSION. 

Mr.  Riney. — Mr.  President,  our  Howe  truss  structures  we 
cover  with  metallic  flooring.  If  these  trusses  are  left  exposed  to 
the  weather  the  age  will  run  from  14  to  25  years,  as  we  have 
found  so  far.  Our  trestles  are  protected  now  with  paint,  a  special 
paint  made  for  that  purpose,  and  we  do  not  know  just  what  the 
result  will  be,  as  it  has  only  been  used  two  years.  The  piling  on 
our  line,  in  my  section,  will  run  from  5  to  14  years ;  depends  a 
great  deal  on  the  location. 

Mr.  Stinnard. — Mr.  President,  I  find  that  material  differs 
greatly,  but  I  do  not  think  any  kind  of  material  will  last  as  long 
as  first-class  pine.  The  life  of  piling  we  find  to  be  10  to  12 
years — have  some  16  years  in  use  that  we  are  renewing  at  the 
present  time,  on  the  Iowa  line. 

Mr.  Hill. — On  our  line  we  use  altogether  cedar  piling ;  lasts 
from  20  to  25  years.  We  use,  for  decking  purposes,  long-leaf, 
yellow  pine,  which  lasts  from  7  to  10  years.  We  do  not  use  any 
oak  piling- 
Mr.  Fletcher. — Cannot  add  much  to  what  has  already  been 
said.  One  thing  I  want  to  say :  I  am  absolutely  opposed  to 
painting  green  timbers,  on  account  of  moisture  in  them,  creating 
dry  rot.  We  have  covered  bridges  unpainted  that  have  lasted  20 
years,  while  uncovered  bridges  thoroughly  painted  would  not  last 
more  than  eight  years. 

Mr.  Ross. — As  to  oak  piles,  it  depends  a  great  deal  according 
to  the  soil  how  long  they  will  last.  In  sandy  soil  they  will  prob- 
ably last  7  years ;  in  clay  they  will  go  from  15  to  20  years,  but 
in  sandy  soil  7  years  is  quite  a  long  time.  We  do  not  paint 
stringers,  or  use  any  paint  on  them,  and  it  is  a  great  deal  accord- 
ing to  how  much  traffic  over  track  as  to  about  how  long  they 
will  last.  If  only  a  couple  of  trains  over  a  day,  they  will  last  a 
year  or  so  longer  than  one  with  10  to  20  trains  a  day,  especially 
the  ties. 

Mr.  Harwig. — Mr.  President,  I  want  to  say  that  on  the  Lehigh 
Valley  we  have  used  some  oak  piling,  spruce,  and  long-leaf,  yellow 
pine,  but  the  piling  that  gives  the  best  satisfaction  to  us  is  the 
yellow  pine  creosoted.  Have  just  renewed  600  spruce  piles  this 
summer.     The  piling  that  I  speak  of  were  located  at  Perth  Am- 


64 

boy ;  they  had  been  in  use  17  years.  At  that  same  point  we  have 
a  number  of  piers  that  I  want  to  mention.  One  is  900  feet  long 
and  the  timber  in  that  was  creosoted,  been  in  for  12  years,  all 
creosoted  except  the  decking,  which  is  3-inch  yellow  pine.  Have 
a  dock  close  by  there,  where  we  have  put  on  a  second  decking ;  the 
lower  part  of  the  dock  was  creosoted,  and  that  is  just  about  as 
good  as  the  day  when  put  in,  but  the  decking  had  to  be  renewed. 
As  to  cost  of  creosoting  timber,  I  think  it  doubles  the  cost  of  the 
timber  to  make  a  good  job  of  it.  That  is,  take  yellow  pine  that 
costs  $15.00  per  thousand  feet,  and  it  would  cost  $15.00  per 
thousand  to  creosote  it.  I  think  Mr.  Cummin  is  very  familiar 
with  that  line  of  timber. 

President. — We  do  not  do  our  own  creosoting. 

Mr.  Hanlon. — Mr.  President,  I  have  been  very  much  interested 
in  your  talks  here.  We  have  not  a  great  deal  of  white  oak,  but 
we  have  a  good  deal  of  Georgia  pine,  although  for  the  last  two 
or  three  years  I  have  been  trying  to  get  something  to  prevent 
decay.  Our  piling,  standing  in  an  iron-ore  pile,  in  the  course  of 
three  or  four  years  becomes  entirely  rotted  through. 

Mr.  Harwig. — I  would  state  for  the  benefit  of  the  gentleman 
that  this  pier  that  I  alluded  to  was  built  for  an  iron-ore  dock, 
and  that  is  about  all  there  was  unloaded  on  it,  and  as  stated  be- 
fore, if  the  seepage  would  attack  the  creosote  why  that  would 
show  it  on  that  dock.  Perhaps  that  is  the  reason  why  the  deck- 
ing on  top,  which  was  not  creosoted,  is  in  such  a  rotten  condition 
to-day.  but  the  piling,  etc.,  are  just  as  good  to-day  as  when  put  in 
twelve  years  ago.  Perhaps  creosote  would  overcome  the  difficulty 
that  the  gentleman  speaks  of. 

Mr.  Thompson. — I  have  no  comparison  to  make.  Never  used 
anything  but  oak  piling  and  oak  bridge  timbers,  the  average  life 
of  which  is  ten  years.  Until  two  years  ago  this  summer  we 
bought  some  Oregon  fir.  This  has  only  been  in  two  years.  Price 
of  oak  stringers,  $24.00  per  thousand.  We  got  this  Oregon  fir, 
size  9-inch  x  20x32,  F.  O.  B.  at  Chicago,  at  $22.25  per  thousand. 
We  put  them  in  two  years  ago,  and  have  not  had  time  to  test  them. 

Mr.  Stannard. — We  have  stringers  of  Oregon  fir,  been  in  eight 
years,  apparently  as  good  as  ever,  but  they  are  only  7x16x32. 

President. — What  about  the  advisability  of  protecting  timber 
from  weather?     Only  one  person  spoke  about  that. 
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Mr.  Lichty. — The  Chicago  &  North  Western ,  ten  or  twelve 
years  ago,  adopted  iron  covering  for  their  stringers  and  the  caps 
directly  beneath  the  stringers,  when  we  used  pine,  10x16.  Several 
years  ago  we  adopted  Oregon  fir  stringers,  size  8x16x32  feet, 
and  the  iron  covering  has  been  abandoned.  While  it  might 
have  been  a  good  thing,  it  was  very  expensive  to  keep  in  place, 
so  that  at  the  present  time  we  are  not  using  iron  covering  in  any 
form  on  pile  trestles. 
5  • 
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III, — The  Best  Method  of  Constructing    and  Maintaining 

Highways  and  Farm  Crossings. 

COMMITTEE  REPORT. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings  : 

On  June  15  the  Committee  issued  a  circular  as  follows: 

"  The  undersigned  Committee  was  appointed  by  the  Association  at 
the  Richmond,  V«i.,  Convention  to  report  on  subject  No.  8,  which 
reads,  *  The  Best  Method  of  Constructing  and  Maintaining  Highway 
and  Farm  Crossings.7  We  find  the  subject  does  not  interest  all  Bridge 
and  Building  men  as  on  many  roads  it  comes  under  the  Road  Depart- 
ment, but  tliose  who  have  charge  of  them  I  have  no  doubt  will  be 
interested  in  what  the  Committee  submits  at  the  Detroit  Convention 
iu  October.  In  order  to  make  a  creditable  report  we  ask  your  assist- 
ance in  the  matter  by  sending  tracings,  blue  prints,  or  describing  the 
kiud  of  crossings  used  on  the  road  you  are  connected  with.  If  you 
are  using  more  than  one  style,  state  your  preference,  and  in  all  cases 
give  cost  if  possible.  Kindly  send  reply  on  or  before  August  1st  so 
we  can  complete  report  by  August  20th. " 

Twenty  of  these  were  sent  to  members  and  three  replies  received. 
None  of  those  replying  had  charge  of  this  class  of  work  and  gave  no 
preference  except  Mr.  Shane,  under  date  of  June  17th,  as  follows: 

•'  I  beg  to  advise  that  I  have  never  had  to  keep  up  this  kind  of  work, 
but  from  observation  I  would  prefer,  what  is  known  as  the  Skeleton 
Crossing,  which  consists  of  the  two  rails  on  the  inside  of  the  main 
rail,  and  parallel  with  it  for  any  distance  desired  for  width  of  cross- 
ing, at  each  end  bent  at  an  angle  of  45  degrees  and  coming  together  at 
center.  The  inside  tilled  with  broken  stone  and  screenings,  this 
makes  a  very  desirable  and  good  appearing  crossing  and  is  in  no 
danger  of  being  caught  by  passing  trains/' 

Your  Committee  submits  tracings  of  three  different  kinds  of  cross- 
ings. Tracing  No.  1  shows  a  macadamized  crossing  such  as  is  used 
as  a  standard  on  the  T.  P.  &  W.  Ry.  They  have  from  eight  to  twelve 
inches  of  crushed  stone  under  the  ties.  The  bed  of  stone  is  12  ft. 
wide.  The  parallel  rails  used  are  62  lb.  old  steel,  the  ends  of  each 
bent  4  inches  in  to  prevent  flanges  of  wheel  from  climbing.  Outside 
of  the  traffic  rail  is  put  a  8x12  inch  oak  plank  spiked  to  the  ties  with 
8  in.  boat  spikes.  There  is  a  top  dressing  of  screenings  put  on  top  of 
the  ballast.  When  completed  it  makes  not  only  an  easy  riding  cross- 
ing but  a  nice  appearing  one  and  a  perfect  road-bed.  Under  this  kind 
of  a  crossing  there  is  no  u churning"  of  the  ties  as  there  is  most 
always  in  the  old  style  solid  planked  crossings  and  dirt  ballast,  as  the 
crushed  stone  affords  perfect  drainage.  As  to  the  width  of  these 
crossings  we  have  no  standard ;  it  all  depends  on  the  amount  of  travel ; 
usually  in  cities  on  most  important  streets  where  teams  are  apt  to 
meet  on  the  crossing,  they  are  made  80  ft.  wide  or  over.  In  the  coun- 
try where  the  road  crosses  at  right  angle  they  are  generally  made  20 
ft.  wide.  We  sometimes  extend  the  ballast  each  way  from  the  ends 
of  the  crossing  far  enough  to  put  the  cattle-guards  on.  The  advan- 
tage is:  1st,  good  foundation  and  drainage;  2d,  the  space  between  the 
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ties  under  the  guards  is  easier  kept  open,  which  is  very  necessary 
since  surface  guards  have  come  in  use.  This  addition,  while  it  U 
good,  makes  it  very  expensive  as  the  cost  of  crushed  stone  to  the 
T.  P.  &  W.  is  67}£  cts.  per  net  ton.  Tracing  No.  2:  this  form  of  cross- 
ing is  used  very  extensively  in  large  cities  over  such  streets  where  the 
team  traffic)  is  very  heavy;  it  is  planked  solid  with  8  in.  oak.  The 
only  improvement  over  the  old  style  is,  there  is  a  tee  rail  laid  flat  with 
the  ball  or  head  laying  against  the  inner  side  of  the  web  of  the  traffic 
rail.  This  rail  is  seldom  made  fast  in  any  way,  its  head  lying  in  the 
channel  of  the  traffic  rail,  and  the  planking  fitted  In  tight  against  the 
base  of  it  and  the  former  spiked  well  to  the  ties,  there  is  no  danger 
of  its  getting  out.  The  ad  vintage  claimed  for  this  addition  is  well 
worth  the  additional  cost.  It  prevents  the  flange  of  the  wheels  from 
pressing  the  snow  and  ice  under  the  plank  and  causing  them  to  heave, 
and  when  it  becomes  necessary  to  clean  the  snow  and  ice  from  the 
flange  way  of  a  crossing  provided  with  these  rails,  it  is  done  in  one 
half  of  the  time,  as  it  is  with  crossings  without  them. 

No.  8.  Tracing  of  the  P«  nnsylvnnia  Co.  Standard  Road  Crossing. 

It  is  all  formed  of  4x12  oak  plank  and  broken  stone.  On  the  inside 
and  parallel  with  each  rail  is  laid  one  plank,  their  ends  being  con- 
nected with  the  same  sized  plank,  forming  a  hollow  square.  This 
latter  is  filled  with  broken  stone.  The  outer  edge  of  the- plank  is 
chamfered  8  in.  on  the  top  edge,  outside  of  the  rail  laid  with  plank 
the  usual  way.    All  planks  are  spiked  to  tics  with  8  in.  boat  spikes. 

Private  and  Farm  Crossings. 

For  this  class  of  crossings  we  use  the  inside  rail  same  as  shown  on 
tracing  No.  1  and  fill  the  space  with  cinders  or  gravel;  outside  of  the 
traffic  rail  a  3x12  pine  plank  12  ft.  long  is  spiked  to  the  ties. 

So  far  nothing  has  been  said  in  connection  to  the  approaches  to  the 
crossings.  It  is  equally  important  that  these  be  kept  in  good  condi- 
tion. They  should  be  graded  up  to  the  same  grade  as  the  crossing 
and  for  the  length  of  the  wagon  and  team  each  way  from  the  railroad. 
This  gives  the  team  as  easy  a  grade  as  can  be  provided. 

It  is  not  an  uncommon  thine:  to  see  our  public  roads  at  their  junction 
with  the  railroad  obstructed  unnecessarily,  such  as  bill-boards,  hedges, 
and  high  board  fences.  It  is  just  as  necessary  to  keep  down  as  many 
such  obstructions  as  possible,  as  it  is  to  provide  a  good  safe  cross- 
over. 

J.  H.  Makklkt, 
W.  O.  Eggleston, 
T.  M.  Strain, 
O.  J.  Tkavis, 

Committee. 
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IV.  Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions   WHERE   THERE   ARE   NO    WATER   OR    SEWAGE    SYSTEMS. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings: 

The  undersigned  committee,  appointed  at  the  convention  at  Rich- 
mond, Ya.,  last  year,  to  report  on  the  subject  •'  Best  Practical  Sani- 
tary Arrangement  for  Local  Stations  where  there  are  no  Water  or 
Sewage  Systems,"  have  the  honor  to  make  the  following  report: 

A  circular  was  issued  by  your  committee  to  members  of  the  associa- 
tion, asking  for  information  on  this  subject,  and  replies  were  received 
from  eleven  different  railroads.  A  summary  of  the  replies  received 
and  extracts  from  a  number  of  the  letters  are  given  below.  The  con- 
ditions vary  so  much  in  the  different  parts  of  the  country  that  your 
committee  does  not  feel  competent  to  decide  on  the  best  arrangement, 
and  the  report  is  submitted  without  recommendation. 

Practically  all  of  the  railroads  from  which  replies  were  received  use 
the  ordinary  detached  outhouse  or  privy,  located  a  short  distance 
from  the  depot.  The  station  agent  is  by  some  of  the  lines  supplied 
with  lime,  or  other  disinfectant,  to  be  used  as  required.  The  vaults 
are  either  cleaned  by  the  section  men  or  scavengers,  or  the  location  is 
changed  occasionally  and  the  vault  filled  up. 

Several  of  the  roads  reporting  use  a  dry  earth  closet,  having  remov- 
able boxes,  which  are  emptied  as  required.  One  of  the  roads  uses 
water  closets  in  the  depot,  flushed  from  a  tank  filled  from  the  water 
tank,  If  it  is  at  a  water  station,  or  by  means  of  a  hand  force  pump. 
The  water  closet  discharges  into  a  covered  cesspool,  placed  75  or  100 
feet  from  the  station. 

Extracts  from  correspondence  follow: 

Letter  from  Mr.  Jas.  Mclntyre  of  the  Erie  R.  R. : 

"Two  kinds  of  closets,  the  dry  earth  and  the  open  vault,  are  used 
on  the  Mahoning  division  of  the  Erie  Railroad.  I  prefer  the  dry  earth 
closet,  as  it  is  cleaner.  Section  men  collect  dry  earth  from  the  high- 
way in  the  summer,  and  store  it  in  old  cement  barrels  in  freight  sta- 
tions.* The  station  agent  sprinkles  two  or  three  quarts  of  the  dust 
several  times  a  week,  or  as  often  as  required,  in  the  boxes.  The 
boxes  are  taken,  when  necessary,  to  the  various  farms  in  the  vicinity 
on  a  stone  boat  drawn  by  one  horse.  Cost  of  emptying  the  boxes  in 
summer  per  month,  75  cents. 

"  The  open  vault  is  made  of  8-inch  plank ;  depth  of  vault,  6  feet.  In 
hot  weather,  white  or  quick  lime  is  used  as  a  disinfectant,  and  when 
necessarv  the  vaults  are  emptied  by  night  soilers,  at  a  cost  of  from 
$1.90  to  $2.12  per  cubic  yard.1' 

Mr.  F.  G.  Jonah  of  the  St.  Louis,  Peoria  A  Northern  Ry.  Co.,  writes: 

"The  only  practicable  arrangement  in  places  where  there  are  no 
water  or  sewer  systems  is  the  detached  closet,  usually  a  small  build- 
ing about  4%  feet  by  9  feet,  with  two  divisions  and  a  door  enter- 
ing to  each,  one  for  men  and  one  for  women.  The  seats  in  the  men's 
closet  should  be  made  V  shaped.  The  building  should  be  placed 
some  little  distance  from  the  depot,  say  100  feet  from  nearest  end  of 

Elatform,  and  should  set  back  abont  80  feet  from  the  main  line.  The 
uilding  should  be  placed  end  to  the  track  with  the  doors  facing  away 
from  the  depot,  to  ensure  as  much  privacy  as  possible.  Closet  should 
be  kept  locked,  with  the  keys  hung  in  the  waiting-room  on  a  small 
board  marked  'Key  to  Men's  Toilet,'  'Key  to  Women's  Toilet.'    A 
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plentiful  use  of  lime  is  the  cheapest  and  best  disinfectant,  and  it 
should  be  part  of  the  station  agent's  duties  to  see  that  closets  are 
kept  clean  and  supplied  with  toilet  paper." 

The  practice  of  the  Denver  A  Rio  Grande  Railroad  Co.,  as  reported 
by  Mr.  C.  S.  Thompson,  is  to  build  the  ordinary  privy,  with  box  vault 
underneath.  The  building  is  moved  and  the  vault  filled  every  one  or 
two  years. 

Mr.  Arthur  Montzheimer  of  the  C.  A  N.  W.  Ry.  Co.,  writes: 

u  The  practice  on  this  division  where  there  are  no  sewer  or  water 
connections  is  to  build  a  vault  und<  r  the  water  closet  with  a  trap  door 
on  the  top  of  the  vault  back  of  the  closet.  When  vault  is  full,  we 
have  a  scavenger  clean  it  out.  I  notice  they  have  a  method  now  for 
cleaning  vaults,  using  a  large  pump  which  is  connected  witli  a  tightly 
covered  box  on  a  wagon.  This  does  away  with  all  offensive  odors 
while  the  work  In  being  done.  After  the  closet  is  cleaned  we  gener- 
ally disinfect  it  with  lime.  This  company  used  to  use  a  disinfectant 
put  up  in  gallon  bottles,  but  it  is  not  used  now  to  any  great  extent/' 

Mr.  W.  E.  Smith  replies  for  the  C,  M.  A  St.  P.  Ry.: 

"My  practice,  and  the  only  one  I  am  familiar  with,  is  to  have  a 
common  outhouse  or  privy  located  at  some  distance  from  the  depot 
over  a  vault  about  5  feet  deep,  dug  by  section  men,  and  curbed  up  by 
carpenters  (who  place  the  privy)  with  2-inch  or  3-inch  plank  to  keep 
vault  from  caving  in,  as  it  is  almost  sure  to  do  if  not  curbed." 

Mr.  J.  B.  Sheldon  of  the  N.  Y.,  N.  n.  A  H.  Ry.  Co.,  writes: 

"  I  think  the  custom  of  having  closets  directly  connected  with  sta- 
tions where  there  are  no  water  or  sewer  systems  is  objectionable,  as 
it  is  nearly  always  more  or  less  of  a  nuisance  and  many  times  gives 
passengers  cause  for  complaint. 

44  We  have  them  directly  connected  with  station  waiting-rooms,  also 
in  a  small  house  adjacent  to  station,  and  in  connection  with  other 
buildings  near  station.  We  have  the  least  complaint  from  the  latter 
class.  I  think  where  practical  they  should  be  combined  with  other 
outside  buildings.  When  so  arranged,  they  are  not  conspicuous,  and 
if  the  agent  is  supplied  with  good  absorbent  and  deodorizer,  and  uses 
it  freely,  there  need  be  but  little  trouble.  I  have  found  good  fresh 
loam  as  good  as  anything  for  this  purpose." 

Mr.  J.  P.  Snow  describes  the  practice  on  the  Boston  <fe  Maine,  as 
follows: 

41  Undoubtedly  the  best  method  to  pursue  where  there  is  no  water 
or  sewer  system,  is  to  create  them  on  a  small  scale  adapted  to  the 
particular  case  in  hand. 

"  The  almost  universal  method  used  on  the  Boston  A  Maine  Rail- 
road where  there  is  no  public  sewer  accessible  is  to  build  a  brick 
cesspool  75  to  100  feet  away  from  the  building,  4  feet  in  diameter,  and 
at  least  6  feet  deep,  with  the  top  drawn  in  to  2  feet.  We  cover  this 
with  a  cast-iron  cover  some  6  or  8  inches  below  the  yard  level.  The 
brickwork  is  laid  dry,  except  the  drawn-in  portion,  which  is  laid  in 
cement  mortar.  If  the  soil  is  open  gravel,  this  Is  all  that  Is  needed ; 
but  if  clayey,  we  open  a  trench  from  this  basin  to  some  depression,  if 
possible,  and  fill  it  with  small  stone,  gravel,  or  cinders;  the  top  is 
treated  so  that  nothing  is  visible  of  the  arains  or  cesspool.  These  re* 
quire  cleaning  out  very  seldom;  in  fact,  only  a  few  are  ever  cleaned. 
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"It  is  not  advisable  to  carry  the  rain-water  loaders  from  the  roofs 
into  a  cesspool,  as  a  heavy  shower  might  overflow  it  or  blow  off  the 
cover.  In  case  it  is  not  desirable  to  discharge  the  roof  water  on  the 
ground  directly,  the  leaders  can  be  taken  care  of  by  running  each  one 
into  a  basin  formed  by  sinking  a  half  barrel,  without  a  head,  in  the 
ground,  filling  it  with  small  stone  and  covering  it  tightly  with  plank, 
the  top  to  be  8  or  10  inches  below  the  surface.  The  stones  prevent 
the  barrel  from  crushing  in  when  decayed,  and  furnish  an  ample  res- 
ervoir to  hold  the  water  till  it  can  filter  away  through  the  soil. 

"For  the  water  supply:  If  a  watering  tank  is  not  convenient,  we 
sink  a  well  and  use  a  force  pump  to  fill  a  tank  fixed  at  a  proper  height 
in  the  building  to  supply  the  fixtures.  One  hundred  and  twenty-live 
dollars  ought  to  cover  the  cost  of  well,  pump,  and  tank,  and  the  cess- 
pool with  its  drains,  in  ordinary  cases.  When  water  closets  are  used, 
they  should  be  provided  with  a  small  amount  of  heat  in  the  northern 
section  of  the  country,  otherwise  there  is  danger  of  frozen  traps  and 
fixtures,  which  are  apt  to  lead  to  serious  defacement  of  the  building, 
expensive  repairs,  and  disagreeable  comments  from  all  concerned.  If 
the  closets  open  directly  from  the  waiting-rooms,  it  is  sufficient  to 
leave  the  doors  open  during  cold  nights,  but  under  ordinary  circum- 
stances it  is  better  to  have  positive  heat  in  the  rooms. 

"  With  proper  apparatus  and  ordinary  care  an  outfit  like  the  above 
will  work  satisfactorily,  and  there  will  be  no  offensive  odors  at  all, 
either  about  the  building  or  in  the  vicinity  of  the  cesspool.  If  the 
natural  level  of  the  ground  water  is  above  the  bottom  of  the  cesspool, 
it  is  rather  an  advantage  than  otherwise. 

14  Where  wnter  closets  are  not  desired,  it  is  possible  to  use  dry 
closets  if  sufficient  attention  be  given  them.  They  should  be  ar- 
ranged so  that  the  seats  will  be  next  the  outside  wall  of  the  building, 
and  a  brick  vault  laid  in  cement  mortar  built  under  them  and  extend- 
ing about  2  feet  outside  the  building,  so  as  to  be  readily  accessible 
from  without.  If  water  is  available,  it  is  desirable  to  have  the  vault 
flooded.  If  there  is  no  water,  dry  earth  must  be  used  freely  and  the 
vault  frequently  cleaned  out.  Urinals  in  dry  closets  are  objection- 
able; instead  of  them  it  is  better  to  have  a  double  cover  on  the  seat. 
Dry  closets  are  almost  certain  to  be  somewhat  offensive  with  the  best 
of  care.  To  protect  the  waiting-room,  it  is  customary  with  us  to  use 
a  double  partition,  leaving  an  air  space  of  6  to  8  inches  open  to  the 
weather  at  the  walls  of  the  building,  except  that  they  are  covered 
with  Louvre  slats.  We  generally  hang  a  door  in  each  partition,  one 
swinging  into  the  room  and  one  into  the  closet.  This  double  parti- 
tion air-space  should  reach  from  side  to  side  of  the  building,  so  as  to 
insure  circulation.  Ample  ventilators  should  also  be  put  through  the 
roofs  of  the  closets. 

44  For  small  stations  where  these  makeshifts  are  used  it  is  advisable, 
in  my  opinion,  to  use  only  one  closet  for  both  men  and  women,  al- 
though this  suggestion  has  not  been  adopted,  so  far  as  I  am  aware, 
in  this  vicinity." 

The  practice  on  the  Cotton  Belt  Route,  as  described  by  Mr.  J.  S. 
Berry,  U  to  build  a  privy  with  a  removable  box  at  the  terminal  yard, 
and  ship  it  to  the  point  at  which  it  is  to  be  used.  The  box  is  cleaned 
at  regular  intervals  by  scavengers.  The  agents  are  supplied  with 
lime,  and  are  required  to  keep  the  house  clean. 

Respectfully  submitted : 

W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 
Jas.  McIntyrk, 

Committee. 
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V.     Best  and  Most  Economical  Plant  for  Pumping  Water 

for  Water  Station. 

REPORT  OF  COMMITTEE. 

To  the  President  and  Member*  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

Your  committee  appointed  at  our  last  annual  meeting  to  make  a 
report  on  the  "  Best  and  Most  Economical  Plant  for  Pumping  Water 
for  Water  Station  "  beg  leave  to  submit  the  following: 

The  committee  met,  pursuant  to  a  call  of  the  chairman,  at  the 
Leland  Hotel,  Chicago,  at  10  a.  m.,  Tuesday,  February  21st,  1890. 
There  were  present  Messrs.  Smith,  Markley,  and  Shane.  Mr.  Smith 
was  made  secretary  of  the  committee  at  this  meeting.  It  was  deter- 
mined to  send  out  circular  letters  to  all  members  of  our  association 
and  to  members  of  our  profession  at  the  discretion  of  the  chairman. 
In  accordance  200  copies  were  sent  out.  Owing  to  the  fact  that  your 
committee  solicited  information  from  a  reliable  source  only,  and  of 
such  a  character  as  would  enable  us  to  arrive  at  something  like  a 
definite  cost  of  different  methods,  only  a  limited  number  of  answers 
were  received.  It  seems  that  but  few  are  in  position  to  give  reliable 
data,  from  personal  experience  and  from  tests  made,  with  a  view  of 
getting  the  cost  of  operating  or  the  cost  of  supplying  water. 

Before  going  farther  the  committee  desires  to  thank  all  who  have 
favored  us  with  a  reply.  Some  have  expressed  themselves  so 
strongly  in  favor  of  a  steam  pump  only,  without  giving  any  reason, 
as  to  convince  your  committee  that  such  are  prejudiced;  others  give 
no  preference — only  submitting  the  result  of  their  experimental 
tests.  Your  committee,  from  personal  experience  and  from  observa- 
tion, finds  one  great  obstacle  in  the  way  in  this  particular  line  of 
work  that  tends  to  impede  progress,  that  is,  a  prejudice  against  any 
system  or  invention  that  seems  to  tend  toward  supplanting  labor. 
We  do  not  consider  that  we  digress  here;  for  anything  that  would 
bear  upon  or  affect  the  question  under  consideration  should  come 
within  the  scope  of  our  inquiry. 

Your  committee  does  not  know  that  any  member  of  this  associa- 
tion would  allow  himself  to  be  so  prejudiced,  and  hopes  that  such  is 
not  the  case;  but  we  are  aware  that  many  of  our  members  have  so 
much  work  to  look  after  and  so  many  details  to  consider  that  often 
the  water  question  is  considered  a  "branch  off,"  and  in  some  cases 
separate  from  the  bridge  and  building  department,  so  that  superin- 
tendents of  bridges  and  buildings  are  content  to  delegate  such  work 
to  others  that  come  more  directly  in  contact  with  labor  and  are  more 
easily  influenced.  This  should  not  be,  however,  for  though  it  may 
appear  that  in  some  cases  labor  is  thrown  out  of  employment  by  the 
adoption  of  more  modern  agencies,  yet,  such  is  not  the  case  in  regard 
to  railroad  work,  for,  if  anything  be  saved  in  the  way  of  supplying 
water  it  enables  the  company  to  make  improvements  in  other  and 
more  needful  places,  that  will  give  employment  to  some  possibly 
more  skilled  labor,  and  besides,  it  should  be  the  duty  of  every 
employe*,  official,  or  otherwise,  to  see  that  this  cost  of  operating  any 
branch  or  department  is  not  exorbitant,  and  that  the  cost  of  supply- 
ing water  for  water  stations  has  been  too  great  in  the  past  is  apparent 
to  all  who  are  familiar  with  the  matter  and  as  statements  here  will 
show.  Neither  should  we  deceive  ourselves  with  the  plan  of  caus- 
ing the  labor  to  be  performed  by  another,  who  gets  no  credit  for  it, 
and  further,  no  compensation. 
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The  object  of  this  investigation  is  to  enable  us,  if  possible,  to 
determine  the  best  and  most  economical  way. 

Mr.  G.  W.  Smith  of  the  C.  M.  &  St.  P.  Ry.  Co.,  in  his  reply  to 
our  circular,  says: 

The  question  as  to  what  is  the  best  and  most  economical  plant 
for  pumping  water  is  one  which  has  to  be  answered  in  a  very  large 
degree  of  each  case  separately.  To  secure  economy  we  must  con- 
sider many  various  and  often  contrary  conditions,  and  in  order  that 
net  results  may  be  an  economy  we  sometimes  are  obliged  to  adopt 
what  is  in  itself  an  extravagance.  At  present  the  low  cost  of  ma- 
chinery and  low  interest  rates  leave  the  problem  of  economy  to 
hinge  almost  entirely  on  operating  expense. 

This  is  a  composite  item,  but  the  element  of  wages  is  so  large  a 
percentage  that  at  the  start  the  problem  is  reduced  to  one  of  secur- 
ing a  pumping  plant  that  can'  be  operated  without  incurring  the 
expense  of  a  pumper's  wages.  Where  large  and  reliable  supplies  are 
necessary  the  use  of  gasoline  as  a  fuel  seems  to  promise  the  desired 
result.  Gasoline 'engines  can  be  adopted  to  run  all  sons  of 
machinery,  and  from  the  fact  that  they  can  continue  in  operation 
hours  at  a  time  without  any  personal  attention,  makes  them  at  pre- 
sent, the  most  economical  form  of  power  in  use.  But  on  the  other 
hand  it  will  not  do  to  assume  that  the  adoption  of  gasoline  engines 
should  be  proposed  as  a  general  policy,  regardless  of  conditions, 
because  there  are  cases  where  a  steam  pumping  plant  representing 
a  considerable  investment  is  in  operation,  and  where  the  conditions 
are  such  that  the  man  who  attends  to  the  steam  pump  has  other 
duties  which  will  make  his  continuous  employment  necessary,  even 
if  he  were  relieved  of  the  duty  of  pumping  water.  In  such  a  case  it 
would  be  manifestly  extravagant  to  incur  the  expense  of  a  new 
pumping  plant,  because  practically  no  operating  expense  could  be 
saved.  Thus  we  are  again  compelled  to  admit  that  each  case  is  a 
problem  by  itself,  and  that  in  order  to  produce  economical  results 
many  conditions  must  be  considered  besides  the  mechanical  effi- 
ciency, durability,  and  economy  of  the  machinery  itself. 

True,  there  are  many  instances  where  it  is  best  to  continue  in 
operation  a  system  that  is  obsolete,  so  to  speak,  or  expensive,  from  a 
standpoint  of  fuel,  if  it  can  be  operated  by  someone  without  a  sacri- 
fice, or  possibly  slight  ones. 

The  following  are  statements  submitted  as  to  cost,  data  having 
been  kept  with  this  in  view: 

Mr.  T.  M.  Strain,  of  the  middle  division  of  Wabash  R.  R.  Co.,  sub- 
mits the  following: 

I  have  under  my  supervision,  on  the  Middle  Divison  of  the  Wabash 
R.  R.,  as  follows: 

Number  of  water  stations  operated  by  R.  R.  Co.,  .31 

Number  of  gallons  pumped  daily,  856,000 

Average  cost  per  1,000  gallons,  2  8-10  cents. 

The  above  expense  is  based  on  the  use  of  fine  or  slack  coal  for  fuel. 
No  experience  with  oil  or  gasoline  as  fuel. 

Mr.  Jas.  Stannard  of  the  Western  division  of  the  Wabash  R.  R. 
Co.,  submits  the  following: 
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Number  of  water  stations  operated  by  R.  R.  Co. — steam,     25 
Number  of  gallons  pumped  daily,  658,000 

Average  cost  per  1,000  gallons,  3  1-2  cents. 

The  above  expense  is  based  on  the  use  of  fine  or  slack  coal  for 
fuel.    No  experience  with  oil  or  gasoline  as  fuel. 

Mr.  W.  B.  Mitchell,  master  carpenter  of  the  Erie  R.  R.t  says: 

I  have  had  no  experience  with  any  pumping  machinery  other  than 
steam.  The  following  is  a  statement  of  pumping  station  located  at 
New  Portage,  O. :  Brick  building,  15x20  feet,  one  vertical  boiler 
4  feet  in  diameter,  9  feet  6  iuches  in  height,  and  Worthing  ton  double 
action  pump.  At  this  station  we  get  water  from  the  Ohio  canal,  and 
have  a  suction  lift  of  12  feet;  horizontal  distance  from  pump  to 
water  supply,  about  100  feet,  horizontal  distance  of  discharge 
300  feet,  vertical  distance  of  discharge,  50  feet.  Size  of  suction 
pipe,  6  inches;  discharge  pipe,  6  inches.  We  pump  11,000  gal- 
lons of  water  per  hour,  and  consume  44.000  gallons  of  water  in  24 
hours;  cost  of  lubricating  for  one  month  at  this  station  is  30 
cents,  or  one  cent  per  day  of  four  hours1  pumping.  Cost  of  coal  per 
1,000  gallons  of  water,  10  cents.  Cost  of  labor  per  1,000  gallons  of 
water  is  2  6-10 cents.  The  nextf  pumping  station  of  any  importance 
is  located  at  Sterling,  O.,  and  is  a  regular  water  station  for  all  trains 
on  this  division.  We  also  furnish  the  W.  &  L.  E.  R.  R.  water  at  this 
Station.  We  have  a  brick  building  10x30  feet,  one  vertical  boiler 
4  feet  in  diameter,  9  feet  6  inches  in  height,  boiler  iron  stack,  Worth- 
ington  double  acting  pump  with  a  suction  lift  vertically  of  10  feet; 
horizontal  distance  from  pump  to  supply  is  1,300  feet.  The  horizon- 
tal distance  of  discharge,  60  feet,  and  vertical  distance  of  discharge, 
50  feet.  Suction  pipe  is  8  inches  diameter,  discharge  pipe  8  inches 
diameter.  We  pump  18,000  gallons  of  water  per  hour  and  consume 
216.000  gallons  per  24  hours.  Cost  of  coal  per  1,000  gallons  of  water 
is  6  2-10  cents;  lubricating  costs  per  hour  of  18,000  gallons  of  water, 
625-1000  cents;  cost  of  labor  per  1,000  gallons  of  water,  6B-100 
cents.  The  next  important  pumping  station  is  located  at  Gallon, 
O.,  a  division  terminal.  At  this  station  we  furnish  water  for  all 
engines;  also  for  machine  shop,  roundhouse,  etc.  All  engine 
boilers  are  washed  out  at  roundhouse.  We  also  have  at  this  place 
a  pipe  line,  to  get  water  for  drenching  hogs,  watering  stock,  etc., 
that  is  in  transportation.  The  pump  house  is  brick  and  frame,  20x37 
feet,  with  two  horizontal  boileis,  boiler  iron  stack.  These  boilers 
are  old  locomotive  boilers  and  not  just  the  thing  for  a  pumping  sta- 
tion, according  to  my  idea.  We  have  two  Worthington  double 
acting  pumps — one  in  use  and  one  held  in  reserve,  in  case  of  accident, 
but  we  change  from  one  pump  to  the  other  so  as  always  to  have  them 
In  good  working  order.  The  suction  lift  at  the  station  is  12  feet 
vertical.  The  horizontal  distance  from  pump  to  supply  is  70  feet. 
We  pump  from  a  creek  direct  to  tank  located  at  the  roundhouse,  and 
pump  from  creek  into  reservoir.  We  have  two  large  reservoirs 
which  we  keep  filled  up,  arid  when  creek  water  is  low  we  pump  out 
of  the  reservoir.  The  horizontal  distance  of  discharge  is  4,000  feet 
and  vertical  distance  of  discharge  is  80  feet. 

Suction  pipe  8  inches  .diameter,  discharge  pipe  6  inches.  We 
pump  18,000  gallons  of  water  per  hour,  and  consume  351,000  gallons 
in  24  hours.  Cost  of  lubrication  per  18,000  gallons  of  water  is  .018 
cents.     Cost,  of  coal  per  1,000  gallons  of  water  is  2.31  cents. 

Cost  of  labor  per  1.000  gallons  of  water  is  .925  cents.  In  these 
statements  you  have  the  running  expense  only;  repairs  or  renewals 
of  any  description  are  hot  figured  in  the  costs. 


*  78 

Mr.  J.  P.  Snow,  of  the  B.  &  M.  R.  R.,  reports  as  follows: 

In  accordance  with  your  request,  please  find  below  data  in  relation 
to  our  pumping  plant  at  Bane  Plains,  which  was  originally  installed 
as  a  steam  plant  and  fifteen  months  ago  was  changed  to  gasoline. 
The  steam  plant  consisted  of  a  "B.  &  B."  Blake  pump,  0x6x12 
boiler,  30x70  upright.  The  cost  of  pumping  by  this  plant  including 
labor,  fuel,  oil,  etc.,  was  7  1-2  cents  per  1,000  gallons.  After  running 
a  little  over  two  years,  a  Fairbanks,  Morse  &  Co.  gasoline  combined 
engine  and  pump  was  substituted. 

This  has  been  running  fifteen  months  and  has  worked  very  satis- 
factorily. According  to  a  test  made  a  few  days  ago,  they  are  pump- 
ing 24,000  gallons  daily  with  a  consumption  of  fifty-two  gallons  of 
gasoline  per  month.  The  cost  of  repairs  has  averaged  about  one 
dollar  per  month  including  cost  of  renewals  of  batteries. 

The  steam  plant  required  the  services  of  a  regular  pumper,  which 
of  course,  occasioned  the  large  cost  of  pumping.  The  gasoline  is 
taken  care  of  by  the  station  agent  and  will  run  for  several  hours 
after  being  started  without  further  attention.  At  the  present  price 
of  gasoline  we  are  delivering  water  into  the  tank  at  less  than  three- 
fourths  cents  per  1,000  gallons,  not  allowing  any  thing  for  attendance. 
The  following  figures  will  show  what  this  pump  is  doing:  Length  of 
suction  873  feet;  suction  lift  15  feet;  number  of  elbows  in  suction 
4;  size  of  suction  4  inches;  discharge  4  inches;  length  discharge  20 
feet;  height  of  top  of  tank  22  feet. 

The  following  is  the  report  of  Mr.  A.  S.  Markley,  obtained  from 
actual  tests  made  on  C.  &  E.  I.  R.  li. : 

The  Chicago  «fc  Eastern  Illinois  Railroad  Company  has  replaced 
the  steam  pumps  in  five  of  its  water  stations  with  gasoline  pumps, 
three  of  them  being  of  the  Fairbanks,  Morse  &  Co.  type,  and  two  of 
them  Otto  engines  directly  connected  to  Curtis  pumps  through  a 
pumping  jack. 

The  first  three  named  are  all  surface  pumps,  two  pumping  from 
artisian  wells  and  one  from  a  reservoir. 

The  Otto  engines  and  Curtis  pumps  have  been  used  where  the  suc- 
tion lift  is  too  great  for  an  ordinary  pump,  and,  in  both  of  the  cases, 
the  pump  sets  in  a  pit  14  feet  deep,  being  connected  to  the  pumping 
jack  by  a  wooden  pitman. 

The  frame  for  both  the  engine  and  pump  in  the  Fairbanks,  Morse 
&  C.  apparatus  is  in  one  piece  supported  by  one  foundation,  and, 
as  is  the  case  with  the  Otto  engine  and  Curtis  pump,  a  friction 
clutch  is  located  on  the  main  shaft  between  the  engine  and  pump  so 
that  the  former  may  be  readily  started.  One  Fairbanks,  Morse  & 
Co.  engino  is  of  3-horse  power,  and  the  other  two  each  5- horse  power. 
One  Otto  engine  is  6- horse  power  and  the  other  10. 

The  accompanying  tables  show  the  results  of  several  tests  which 
have  been  made  to  determine  the  cost  of  pumping  1.000  gallons  of 
water  at  several  different  stations.  It  will  be  noticed  that  in  the  test 
of  the  steam  pump  at  Clinton,  Ind.,  three  kinds  of  coal  have  been 
used  with  a  slightly  different  result  in  each  case,  but  showing,  how- 
over,  screenings  to  be  the  cheapest.  As  a  general  thing,  the  cost  of 
the  gasoline  used  per  1,000  gallons  of  water  pumped,  will  slightly 
exceed  the  cost  of  coal  used  in  pumping  the  same  amount,  but  this 
really  depends  on  the  relative  prices  of  the  two  fuels,  the  price  of 
gasoline  having  varied  so  much  within  the  last  year.  However,  in 
the  comparative  cost  of  labor  required  to  run  the  two  plants  that 
ultimately  makrs  the  greatest  difference  in  the  cost  of  1,000  gallons 
of  water,  and,  when  this  is  taken  into  consideration,  the  gasoline 
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pump  comes  decidedly  into  favor,  requiring  as  it  does,  so  little  atten- 
tion in  operating  it. 

The  usual  wages  for  pumpers  are  $35  per  month,  and  the 
installing  of  the  Fairbanks,  Morse  <fe  Co.  pumps  made  it  possible  to 
save  in  labor  alone  $72.50  per  month.  The  two  Otto  engines  saved 
in  labor  $40  per  mouth,  making  a  total  saving  each  month  on  the 
five  plants  of  $112.50. 

At  two  water  stations  where  $85  each  month  in  salaries  was 
formerly  paid  out,  the  pumps  are  now  run  by  resident  blacksmiths 
at  a  salary  of  $10  per  month  for  each  place.  At  a  third  station, 
where  one  pumper  spent  half  of  his  time,  the  pumping  is  now  done 
by  the  station  agent;  $10  each  month  being  given  in  addition  to 
his  regular  salary  as  agent.  Thus,  a  saving  of  $40,  $25,  and 
$7.50  has  been  made,  though  at  the  last  named  place  the  increase  in 
traffic  and  water  supply  is  such  that,  if  a  steam  pump  was  now  used, 
the  services  of  one  pumper  would  bo  required  all  the  time,  hence, 
there  is  really  a  saving  of  $15  each  month,  but  it  is  not  credited. 

At  the  two  stationswherethe  Otto  engines  have  been  installed,  the 
regular  salary  was  formerly  paid,  but  now  a  signal  man  runs  one  for 
$10  per  month,  and  a  coaling  station  man  the  other  for  $20,  thus 
saving  at  each  station  $25  and  $15,  respectively,  for  labor. 

The  location  of  a  pum ping-station  depends  in  great  part  upon  what 
can  be  saved  in  labor.  To  utilize  the  company's  agents  for  pumpers, 
the  pumping-station  should  not  be  over  one  fourth  mile  from  the 
depot,  and  as  much  nearer  as  is  possible  so  that  the  best  of  attention 
may  be  given  to  all  duties. 

It  is  advocated  by  some  manufacturers  of  gasoline  pumps  that 
their  machinery  may  be  left  running  an  entire  day  or  night  without 
attention.  To  do  this,  however,  not  only  endangers  the  machinery, 
but  the  train  service,  as  well.  Under  such  conditions,  at  water  sta- 
tions where  freight  trains  must  have  water,  the  probability  of  endan- 
gering the  train  service  is  beyond  conception,  and  a  break  down 
requiring  seven  to  fifteen  hours  to  repair  then  becomes  very  serious. 
No  pump  should  be  left  running  more  than  three  to  five  hours  with- 
out some  attention,  though  even  in  that  time  something  serious  might 
happen. 

So  far,  the  cost  of  maintaining  the  gasoline  pumps  has  not  been 
found  to  be  appreciably  greater  than  for  steam  pumps,  and  the 
amount  of  oil  used  for  lubricating  purposes  is,  practically,  the  same 
in  each  case. 

No  serious  mishap  has  yet  occurred  in  running  any  pumps  due  to 
station  agents  not  understanding  handling  them. 

When  a  new  agent  is  checked  in  at  a  station  where  there  is  a  gaso- 
line pump  for  him  to  run,  a  practical  man  is  sent  to  instruct  him  con- 
cerning it. 

A  catalogue  of  all  pump  parts  is  furnished  each  pumper,  and  in 
case  of  a  break  down,  be  is  able  to  order  the  necessary  parts  without 
delay. 
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Since  gasoline  and  coal  are  the  two  fuels  now  commonly  used  on 
most  railroads  for  pumping  water,  the  conditions  surrounding  any 
water  station  usually  determine  which  can  be  used  most  conveniently 
and  economically. 

Steam  plants,  when  working,  are  constantly  in  need  of  attention 
while  gasoline  plants  may  be  looked  after  intermittently. 

If  coal  is  to  be  had  cheaply  and  the  amount  of  water  to  be  pumped 
is  considerable,  then  undoubtedly  the  installation  and  maintenance 
of  a  steam  plant  would  be  the  most  economical  and  give  the  best  sat- 
isfaction. If,  however,  the  amount  of  water  consumed  daily  does 
not  exceed  150,000  or  200,000  gallons,  and  the  price  of  coal  is  hiyh, 
then  the  installation  of  a  gasoline  plant  should  receive  some  attention. 

Water  can  be  pumped  as  cheaply  with  coal  delivered  in  the  pump- 
nouse  at  $0.00  per  ton  as  with  gasoline  at  $0.10  per  gallon,  consider- 
ing fuel  only. 

The  following  is  a  comparison  of  two  water  stations,  one  using 
steam  and  the  other  a  gasoline  pum  ping-pi  ant;  actually,  it  is  the  old 
steam-plant  compared  and  replaced  with  the  new  gasoline  pum  ping- 
plant,  at  Clinton,  Inrt.: 

Suppose  a  water  station  supplying  0,000  gallons  of  water  hourjy, 
situated  near  the  railroad  company's  tracks,  a  pump-house  is  built, 
with  coal-bins,  chutes,  etc.,  and  in  it  are  placed  a  3tix84-inch  single 
flue  vertical  boiler,  and  a  low  service  duplex  pump,  with  5x10  inch 
water  cylinders,  and  0x10  inch  steam  cylinders.  The  pump  gets  its 
water  from  a  river  20  feet  below  it  and  200  feet  away,  through  a  4- 
inch  suction  pipe,  and  discharges  it  through  a  4-inch  pipe  to  a  15x24 
foot  tank,  56  feet  above  it  and  1,000  feet  distant.  Coal  screenings 
from  a  mine  near  by  are  delivered  in  the  coal-bins  for  30 cents  per  ton, 
and  the  pumper  gets  a  salary  of  $35  per  month,  which,  on  a  basis 
of  thirty  days  in  a  month  and  ten  hours  per  day,  amounts  to  11  2-3 
cents  per  hour.  Now  if  the  pump  delivers  9,000  gallons  of  water 
every  hour  the  cost  per  thousand  gallons  for  labor  is  $.013;  add  to 
this  the  cost  of  fuel,  $.00775,  and  $.02075  is  the  cost  per  1,000  gallons 
of  water  pumped,  for  fuel  and  labor. 

The  cost  of  installation  of  such  a  plant  complete,  without  tank,  is 
$2,100.  Considering  the  interest  on  the  money  invested  to  be  6  per 
cent,  and  the  depreciation  of  the  plant  0  per  cent.,  then  21  per  cent., 
or  $441  yearlv,  has  to  be  added  to  the  cost  of  labor  and  fuel  to  de- 
termine the  true  cost  of  1,000  gallons  of  water.  This  figured  on  a 
basis  of  9,000  gallons  per  hour,  ten  hours  per  day,  and  305  days  in  a 
year,  gives  $.0134,  which  added  to  $.0275,  equals  $.03417,  or  the  true 
cost  of  1,000  gallons  of  water  pumped  by  steam. 

Now  consider  a  gasoline  plant  at  a  water  station.  A  10-horse 
power  Otto  engine  is  connected  to  a  6x16  inch  Curtis  pump,  which 
Fi a*  a  suction  lift  of  13  feet  through  a  4-inch  pipe,  from  an  open  well 
200  feet  away.  The  discharge  is  63  feet  vertically  through  a  6-inch 
pipe  into  a  15x24  foot  tank,  situated  1,000  feet  from  the  pump.  Such 
a  plant  costs  $2,270.  The  output  of  the  pump  is,  as  the  one  above, 
9,000  gallons  per  hour,  but  the  wages  of  the  pumper  are  $10  per 
month.  With  three  hundred  hours  in  a  month,  this  reduces  to  3  1-3 
cents  per  hour,  and  $.0037  per  thousand  gallons  of  water. 

The  cost  of  fuel  (gasoline  at  10  cents  per  gallon)  is  $.0062,  and 
adding  to  $.0037,  gives  $.0099  as  the  cost  per  1,000 gallons  of  water  for 
labor  and  fuel.  With  6  per  cent,  interest  and  15  per  cent,  deprecia- 
tion, a  total  of  21  per  cent,  of  $2,270  is  $476.70,  which,  when  reduced 
to  1.000  gallons  and  added  to  $.0099,  gives  $.0244  as  the  true  cost  of 
pumping  1,000  gallons  of  water  by  gasoline. 

The  difference  between  the  cost  of  1,000  gallons  of  water  pumped 
by  steam  and  the  cost  of  1,000  gallons  pumped  by  gasoline  is  $.00976, 
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which,  with   a  daily  consumption  of  water  of  90,000  gallons,  results 
in  a  yearly  saving  of  $320.62  in  favor  of  the  gasoline. 

Following  is  the  report  of  Mr.  J.  H.  Markley,  master  of  bridges 
and  buildings,  T*.  P.  &  W.  Ry. : 

Kind  of  fuel, 

Suction  lift  vertically, 

Horizontal  distance  from  pump  to 
supply, 

Vertical  distance  of  discharge, 

Horizontal  distance  of  discharge, 

Size  of  suction  pipe, 

Size  of  discharge  pipe, 

Number  gallons  water  pumped  per 
hour, 

Number  gallons  water  consumed 
per  24  hours, 

Cost  labor  per  1,000  gallons, 

Cost  fuel  per  1,000  gallons, 

Cost  lubricating  oil  per  1,000  gal- 
lons, .042  .311 

My  experience  with  gasoline  pumps  is  very  limited.  The  one  re- 
ferred to  above  is  the  first  one  used,  and  it  has  been  in  operation 
since  March  1st,  1899,  only.  So  far  the  cost  of  operation  is  decid- 
edly in  favor  of  gasoline. 

Mr.  A.  S.  Hart,  of  the  C,  M.  &  St.  P.  Ry.  Co.,  reports  that  he  has 
had  a  steel  windmill  on  a  70-foot  steel  tower  at  Wabasha,  Minn.,  and 
attached  to  a  meter.  The  mill  is  16  feet  diameter;  pump  4x16,  and 
from  March  18th  to  April  4th  it  pumped  208,950  gallons,  or  11.805 
gallons  per  day. 

Mr.  A.  Montzheimer,  of  the  C.  &  N.  W.  Ry.  Co.,  says: 

We  have  a  gasoline  engine  and  pump  in  at  Eden,  Wis.,  and  it  is 
pumping  water  for  less  than  once  cent  per  1,000  gallons.  One  point 
that  should  not  be  overlooked  in  building  a  pump-house  for  a  plant 
of  this  kind  is  to  give  plenty  of  ventilation  to  the  purap-house  and 
allow  all  vapors  to  escape.  I  heard  of  one  pump-house  (in  Pitts- 
burgh, I  believe)  that  was  located  in  the  top  of  the  well.  The  heavy 
vapor  fell  to  the  floor  of  the  pump-house  and  accumulated  there,  as 
it  could  not  escape.    Later  on  it  caught  fire  and  exploded. 

Mr.  J.  Y.  Hill,  of  the  Southern  Ry.  Co..  gives  a  statement  of  tests 
of  steam  plants  as  follows: 

From  tests  made  I  submit  the  following  as  an  average:  No  7 
pump,  12-inch  stroke,  suction  lift,  8  feet,  discharge  lift,  25  feet,  dis- 
tance from  pump  to  supply,  100  feet,  distance  from  pump  to  stack, 
51  feet,  size  of  suction  pipe,  4  inches,  size  of  discharge  pipe,  2  inches. 

Number  of  gallons  of  water  pumped  per  hour,  5,000 
Number  of  gallons  of  water  consumed  during  24 

hours,  .30833 

Cost  of  labor  per  1.000  gallons  pumped,  $.0205534 

Cost  of  fuel  per  1,000  gallons  pumped,  .0121626 

Cost  of  lubricating  per  1,000  gallons  pumped,  .007 

Total,  $0.0487160 
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Mr.  Hefiin,  of  the  B.  &  0.,  gives  report  of  test  of  a  steam  plant  as 
follows: 

Quantity  per  hour,  20,000  gallons;  labor,  65  cents;  coal,  25  cents; 
oil,  8  cents, — a  total  of  J)8  cents,  or  about  2  cents  per  1,000.  Lift  to 
pump,  20  feet,  force  from  pump,  65  Ver.  Distance  from  supply  to 
pump,  42  feet;  distance  discharge,  350  feet;  6-inch  suction;  8-inch 
discharge. 

Mr.  A.  A.  Page,  of  the  Southern  division  of  the  Boston  &  Maine 
R.  K.,  makes  report  as  follows: 

Pump  at  Barre  Plains,  Mass.  This  plant  was  originally  a  steam 
plant  and  consisted  of  a  Blake  pump,  6x6x12  inches,  boiler  30x72 
inches,  upright;  had  a  capacity  of  6,000  gallons  per  hour.  As  it  was 
necessary  to  employ  a  pumper  to  run  the  plant  the  cost  of  water  to 
the  tank  was  7  1-2  cents  per  thousand  gallons.  After  running  a  little 
over  two  years  a  gasoline  engine  and  pump  combined  was  substi- 
tuted. This  has  been  running  16  months  and  has  worked  very  satis- 
factorily. A  test  was  made  a  few  weeks  ago  with  the  following  re- 
sults: Amount  of  water  used,  24,000  gallons;  gasoline  used,  1  3-4 
gallons.  Number  of  hours  pumping,  four.  Lubricating  oil,  waste, 
etc.,  the  cost  is  within  3-4  cent  per  1,000  gallons.  The  following  fig- 
ures will  show  what  the  pump  is  doing:  Length  of  suction,  873  feet; 
suction  lift,  15  feet,  number  of  elbows  in  this  pipe,  four;  size  of  suc- 
tion pipe,  4  inches;  discharge  pipe,  4  inches;  length,  20  feet;  height 
to  top  of  tank,  26  feet 

At  Manchester.  N.  H.,  we  have  a  9-horse  power  gasoline  engine 
with  a  Knowles  Triplex  pump,  which  is  pumping  100,000  gallons  per 
day.  The  suction  is  5  inches  diameter,  12  feet  lift,  40  feet  long,  4 
elbows,  discharge  5  inches,  30  feet  high;  into  two  50,000 gallon  tanks, 
which  are  2,600  feet  apart. 

This  engine,  in  addition,  is  running  a  forge  blast,  lathe,  planer, 
drill,  and  trip-hammer  in  a  machine  shop,  and  is  doing  excellent 
work  at  very  small  expense. 

Mr.  B.  F.  Pickering,  of  the  Northern  division,  B.  &  M.  R.  R.,  gives 
information  as  follows: 

We  have  a  Knowles  Duplex  pump,  4  1-2x7  1-2x10  inches,  with  a 
suction  pipe  1,260  feet  long,  with  16-foot  vertical  lift,  6-inch  cast-iron 
pipe  reduced  at  pump.  The  duty  required  is  about  85,000  gallons 
per  24  hours.  The  water  is  forced  35  feet  above  the  pump,  and  we 
get  a  service  of  about  8,000  gallons  per  hour. 

Considering  the  great  length  of  suction  and  also  of  hydrant  pipe, 
viz,  1,000  feet,  we  get  very  satisfactory  service.  This  pump  has 
been  in  constant  service  for  eight  years  and  has  required  no  repairs. 

The  following  is  submitted  by  Mr.  P.  Moriarty,  of  the  Illinois  Cen- 
tral: 

With  reference  to  your  circular  regarding  comparative  cost  of 
operating  gasoline  and  steam  plants  at  our  railroad  water  stations, 
would  state  that  we  have  been  very  busy  with  other  matters,  and 
have  not  had  time  to  take  this  question  up,  but  we  have  a  number 
of  gasoline  engines  in  use  on  our  line  and  will  give  you  a  comparative 
cost  on  four  or  five  of  these  stations: 

Dorans. — A  six-horse  power  combined  engine  and  pump,  8-inch 
cylinder,  10-inch  stroke,  suction  lift,  12  feet,  through  36  feet  of  6- 
inch  pipe.    Discharge  head,  32  feet,  through  82  feet  of  6-inch  pipe. 
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Cost  of  Operating. 

Month  of  August,  ISO!),  using  Gasoline. 

Water  pumped,  1,203,650  gallons. 

Gasoline  used,  83  gallons,  19.75 

Lubricating  oil,  .30 

Waste,  etc.,  .05 


Total  coat  for  the  month,  $10.10 

Cost  per  1,000  gallons  of  water,  .008 

Month  of  April,  using  Steam. 

Water  pumped,  979.700  gallons. 

Coal  used,  12,340  pounds,  »       $1.56 

1  1-2  pints  black  oil,  .06 

1  quart  valve  oil,  .09 

Waste,  etc.,  .04 

Unloading  coal,  .61 

Wages  to  pumper,  30.00 

Total  cost  per  month,  $32.36 

Cost  per  1,000  gallons,  .033 

Four-Mile  Run. — A  4-horse  power  combined  gasoline  engine 
and  7x10  pump;  suction  lift,  6  feet,  through  22  feet  of  4-inch  pipe; 
discharge,  42  feet,  through  110  feet  of  4-inch  pipe.  Present  cost,  of 
using  gwoline,  15-16  cents  per  1,()LK)  gallons.  Old  cost  of  using 
steam,  4  7-10  cents  per  1,000  gallons. 

Galton. — A  4-horse  power  gasoline  engine  and  6x18  eclipse 
pump.  Suction  lift,  16  feet  of  4-inch  pipe;  discharge,  42  feet  through 
92  feet  of  3-inch  pipe.  Cost  with  gasoline,  1  1-4  cents  per  1,000  gal- 
lons.    Cost  with  steam,  3  3-4  cents  per  1,000  gallons. 

Risk. — A  2  1-2-horse  power  gasoline  engine  and  5x10  eclipse  pump; 
suction  lift,  5  feet  through  3-inch  pipe;  discharge  elevation,  30  feet 
through  3-inch  pipe.  Present  cost  with  gasoline,  1  3-8  cents  per 
1,000  gallons.    Formerly  operated  with  windmill. 

Charlotte. — A  2  1-2-horse  power  gasoline  engine  and  4x10  eclipse 
pump;  suction  lift  through  25  feet  of  2-inch  pipe;  discharge,  40  feet 
through  80  feet  of  2-inch  pipe.  Present  cost  using  gasoline,  1  1-8 
cents  per  1.000  gallons.  Old  cost  using  horse  power,  6  1-4  cents  per 
1,000  gallons. 

On  all  of  the  above  plants  the  gasoline  cost  us  11  3-4  cents  per  gal- 
lon. With  the  steam  plants  we  used  coal  slack,  which  cost  us  about 
25  cents  per  ton.  These  gasoline  pnmpinj?  plants  are  all  operated  by 
the  station  agents  or  baggage  men  in  addition  to  their  regular  work, 
and  they  have  no  trouble  in  operating  them. 

A.  Shane, 
A.  S.  Makkley, 
R.  L.  H  ELFIN, 
W.  G.  Smith, 

Committee. 
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DISCUSSION. 

President. — Mr.  Stannard,  I  will  have  to  call  on  you. 

Mr.  Stannard. — I  have  given  that  committee  my  experience  in 
that  matter.  We  do  not  use  gasoline  pumps.  Everything  is 
steam  pumps  that  we  use,  and,  as  Mr.  Markley  said,  dirt  for 
coal.  Our  pampers  objected  at  first  verjr  seriously  to  using  the 
dirt,  but  they  use  it  all  right  now.  It  is  what  we  call  slack.  It  is 
very  cheap. 

Mr.  Riney. — We  use  nothing  but  steam,  and  take  water  from 
the  city  where  we  can  get  it. 

Mr.  Stannard. — We  encourage  every  little  town  that  will  build 
water-works,  and  we  always  take  water  from  them.  In  regard 
to  the  water  plant  at  Moberly,  we  paid  5  1-2  cents  per  thousand 
gallons,  we  now  pay  5  cents,  and  do  n't  think  we  can  beat  that 
very  much  by  steam  or  otherwise. 

Mr.  Millard. — We  have  a  gasoline  plant,  or  rather  we  use 
natural  gas.  We  pump  for  less  than  one  cent  per  thousand  gal- 
lons. 

Mr.  Cleaveland. — We  have  several  different  kinds  of  gas  and 
gasoline  engines  and  pumps.  We  have  Fairbanks,  Morse  &  Co.'s 
engines,  and  some  of  these  are  fitted  up  for  natural  gas.  The  first 
Fairbanks  engine  we  got  was  only  three-horse  power,  and  did  not 
give  very  good  satisfaction.  The  last  three  that  we  put  in  of  their 
make  were  eight-horse  power  engines,  and  we  are  able  to  pump  a 
little  better  than  13,000  gallons  an  hour ;  they  are  giving  very 
good  satisfaction.  We  have  one  crude  oil  engine  that  I  cannot 
say  very  much  for.  It  is  more  complicated  than  a  Swiss  watch. 
I  do  n't  know  how  long  it  would  take  for  a  man  to  learn  to  run  it, 
but  I  have  no  use  for  it,  and  think  there  is  not  much  economy  in 
gasoline  engines.  Our  people  had  an  idea  that  they  could  run  a 
pump  without  a  pumper.  We  have  a  gasoline  engine  in  two 
places  where  the  night  telegraph  operators  run  the  engines,  and 
we  pay  them  five  dollars  extra  per  month.  Of  course  at  those 
places  our  pumping  does  not  cost  very  much.  Where  one  man 
can  look  after  three  or  four  pumps  it  makes  a  very  cheap  method 
of  operating  a  pumping  station,  but  my  experience  is  that  they 
ought  to  be  looked  after  every  hour  or  so. 

Mr.  Staten. — How  is  your  gasoline  set  off,  by  spark  or  flame  ? 

Mr.  Cleaveland. — Ignited  by  a  spark. 
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Mr.  Montzheimer. — Mr.  President,  we  have  thirteen  water 
stations,  and  eight  supplied  by  city  water-works.  We  pay  from 
five  to  ten  cents  per  thousand  gallons ;  at  Chicago,  ten  cents  per 
thousand  gallons.  Have  five  pumping  stations.  We  have  four 
pumps  run  by  steam,  and  one  by  a  gasoline  engine,  and  we  have 
had  some  trouble  on  account  of  small  repairs,  not  so  much  the 
expense,  but  from  the  delay  in  getting  necessary  parts  from  Phil- 
adelphia. I  have  kept  a  record  of  the  expense,  and  find  our  gas- 
oline plant  can  pump  water  for  two  cents  a  thousand  gallons  and 
pay  for  all  repairs,  gasoline,  oil,  etc.  I  do  not  count  the  pumper's 
wages  at  that  station.  It  is  a  little  cheaper  than  steam,  because 
at  steam  plants  I  figure  cost  of  the  pumper,  but  most  stations 
have  to  have  a  man  anyway  to  help  handle  the  baggage,  and  the 
pumper  helps  do  that  work  as  well  as  do  the  pumping.  I  think 
the  average  cost  of  pumping  by  steam  is  only  three  or  four  cents 
per  thousand  gallons. 

Mr.  Eggleston. — Nothing  to  say,  Mr.  President.  We  expect  to 
put  in  gasoline  engines  before  long,  and  I  may  be  able  to  tell  you 
something  about  them  at  our  next  meeting. 

Mr.  Vandergrift. — We  have  a  supervisor  of  pumps,  and  I  do 
not  have  charge  of  him.  He  told  me  the  average  cost  wa«  four 
cents  for  pumping  per  thousand  gallons,  on  my  division,  but  told 
me  that  he  had  one  place,  Lexington,  Ky.,  which  is  off  my 
division,  where  the  cost  was  $325.00  last  month,  the  water  Wing 
taken  from  the  city  at  that  point. 

Mr.  Stannard. — Do  you  know  what  he  pays  the  pumpers  per 
month  ? 

Mr.  Vandergrift. — Thirty  dollars  per  month. 

Mr.  Harwig. — We  have  one  gasoline  engine,  several  steam 
pumps,  and  several  stations  supplied  by  gravity,  but  as  to  the  dif- 
ference in  cost  between  gasoline  and  steam  pump  there  is  not  any 
with  us,  gallon  for  gallon.  One  steam  pump  is  looked  after  by  a 
telegraph  operator,  with  an  additional  cost  of  $5.00  per  month  on 
his  wages,  and  the  gasoline  engine  is  looked  after  by  a  towerman. 
Don't  knaw  whether  he  gets  anything  extra  for  it  or  not.  but  the 
cost  of  water  is  about  the  same. 

Mr.  Vandergrift. — I  might  have  said,  Mr.  President,  that  one 
of  the  most  important  stations,  Covington,  is  supplied  by  the 
town,  and  we  have  a  contract  with  them  to   furnish    water   at 
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$50.00  per  month  ;  it  does  not  make  any  difference  how  much  is 
used,  no  meter  being  attached. 

Mr.  Noon. — We  have  a  number  of  steam  pumps,  a  number  of 
gravity  supply  stations,  a  gasoline  engine,  and  one  hyc'raulic 
plant,  and  we  find  that  our  hydraulic  plant  has  been  in  twenty- 
two  years,  and  never  had  any  thorough  repairs.  No  new  pipe 
laid  for  it  in  twenty-two  years.  It  has  a  fall  of  about  ten 
feet  and  lifts  water  sixty  feet.  The  section  man  takes  care  of 
it.  He  starts  it  up  and  lets  it  go  till  it  stops.  It  may  be  a 
week  and  it  may  be  a  month.  Our  gasoline  engine  is  located 
at  a  place  where  we  have  a  telegraph  operator;  they  use 
about  two  gallons  a  day  of  gasoline,  and  no  expensive  wages 
paid  the  man,  and  in  a  place  where  we  formerly  used  sixty  to 
seventy  tons  of  soft  coal  a  year.  Of  course  some  of  that  went 
for  use  in  the  agent's  office.  No  additional  expense  on  that  in 
the  way  of  repairs  in  the  last  year,  and  our  steam  pumps,  possibly 
half  of  them,  are  run  by  operators  and  section  men,  and  for  this 
additional  work  we  pay  them  $5.00  per  month ;  balance  run  by 
pumpers  at  $40.00  per  month  who  run  from  two  to  three  pumps, 
that  is,  the  same  man  runs  three  pumps. 

President. — How  far  apart? 

Mr.  Noon. — About  fifteen  miles. 

Mr.  Cleaveland. — Would  like  to  ask  how  much  water  used 
from  each  tank  per  day  where  one  man  tends  three  of  them  ? 

Mr.  Noon. — From  15,000  to  30,000  gallons  from  each  one  per 
day ;  pumper  likely  goes  two  or  three  times  to  each  pump  in  a 
week. 

Mr.  Cleaveland. — We  have  pumps  that  are  kept  going  day 
and  night  to  keep  supply  up.  One  man  could  hardly  look  after 
three  of  them. 

Mr.  Noon. — No,  could  not  do  that  very  well,  no,  sir. 

President. — How  many  engines  do  you  have  a  day? 

Mr.  Noon. — All  the  way  from  five  to  twelve  engines  a  day. 

Mr.  Pickering. — Mr.  President,  I  would  say  that  on  our  divi- 
sion, with  two  exceptions,  we  buy  all  of  our  water  from  either  the 
city  or  local  water  companies.  The  price  paid  varies  very  much 
in  proportion  to  the  amount  of  water  we  use.  We  have  one 
tank,  which  is  supplied  by  gravity  system  ;  only  pay  twelve  dol- 
lars a  year,  and  use  just  as  much  water  as  we  need  to ;  there  is  no 
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question,  no  limit,  but  ordinarily  do  not  have  occasion  to  water 
more  than,  perhaps,  six  or  eight  engines  a  day  at  that  point. 
We  have  usually  our  standpipes  connected  directly  with  city 
mains,  and  the  sums  paid  vary  from  $12  to  $450  per  year,  which 
is  the  largest  amount  I  think  we  pay  ;  but  if  water  is  used  at  sta- 
tion or  any  buildings  in  connection  with  the  station,  it  runs  through 
a  meter,  and  we  have  to  pay  for  it  at  the  rate  of  twenty  cents  per 
thousand  gallons.  Only  one  point  where  we  pump  water  our- 
selves, and  that  is  at  the  division  headquarters.  The  pump 
is  run  in  connection  with  the  boiler  that  furnishes  power  for  the 
machine  shops,  and  it  is  tended  by  the  stationary  engineer  and 
no  extra  expense  incurred,  only  just  a  small  amount  of  steam 
to  keep  the  pump  running.  We  have  two  points  of  gravity  of  our 
own  installation.  They  are  small  and  unimportant  points ;  per- 
haps on  an  average  three  or  four  engines  per  day  take  water  at 
these  points.  All  the  other  places  we  buy  water  from  the  city  or 
local  water  companies. 

Mr.  Ross. — Mr.  President,  pumps  on  our  road  are  not  under 
my  supervision  and  I  do  n't  know  anything  about  them. 

Mr.  Markley. — Speaking  of  one  pumper  running  two  pumps, 
it  appears  to  look  funny  to  these  Eastern  fellows.  We  have  two 
men  running  five  pumps.  Of  course  in  doing  that  the  advantage  of 
the  trains  has  got  to  be  taken  into  consideration. 

Mr.  Thompson. — What  is  the  comparative  cost? 

Mr.  Markley. — Take  coal  at  6  J  cents  per  ton  and  gasoline  at 
10  cents  per  gallon, — virtually  no  difference  whatever. 

Mr.  Thompson. — Does  n't  the  report  say  something  about  the 
great  saving  in  cost  of  labor  ? 

Mr.  Markley. — No  great  saving  in  labor.  I  summed  that  up  in 
my  report.  So  far  as  fuel  saving,  very  little  difference  between 
gasoline  and  coal ;  one  almost  invariably  offsets  the  other,  when 
coal  does  not  cost  more  than  60  cents  per  ton. 

Mr.  Killam. — Where  do  you  get  any  coal  at  60  cents  a  ton  ? 

Mr.  Markley. — We  have  lots  that  sell  at  30  cents  a  ton,  screen- 
ings, dirt,  what  the  coal  men  throw  away.  The  only  thing  that 
I  can  see  any  saving  on  is  the  labor.  We  have  two  places  where 
the  village  blacksmith  has  in  the  town  three  or  four  other  engines 
that  he  takes  care  of,  and  runs  our  pump  for  S10  per  month.  I 
believe  they  have  been  running  a  year  and  a  half,  and  it  has  not 
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cost  $1  for  any  repairs,  or  if  any  repairs  have  been  made  we  did 
not  hear  from  it.  One  place  in  particular  we  had  to  employ  a 
pumper  nights  about  half  the  year,  and  we  were  paying  $70 
per  month ;  are  now  paying  only  $10,  because  we  could  pump 
only  about  8,000  gallons  an  hour,  and  so  by  letting  this  run  steady 
we  get  all  the  water  we  want. 

Mr.  Pickering. — I  have  an  artesian  well,  pumped  by  a  wind- 
mill, that  supplies  one  of  our  hotels.  It  is  125  feet  deep,  and  we 
have  experienced  a  great  amount  of  difficulty  with  very  fine  sand. 
It  is  so  fine,  in  fact,  that  we  have  not  found  anything  yet  but  what 
it  would  penetrate.  They  tie  cloths  over  the  faucets  in  the  hotel 
where  used,  and  the  fine  sand  comes  through  that,  and  it  will  filter 
through  this  cloth  very  readily. 

Mr.  Markley. — We  use  a  Cook  screen,  which  is  the  best  screen 
that  we  ever  ran  across,  for  that  purpose,  but  sometimes  the  sand 
will  get  in. 

Mr.  Pickering. — How  fine  a  screen  ? 

Mr.  Markley. — They  run  in  numbers.  You  can  get  almost  any 
size  you  want.  Cook  Deep  Well  Co.,  St.  Louis,  are  the  makers. 
They  have  little  brass  sample  sections  of  them  showing  size  of  all 
their  numbers. 

President. — I  had  a  little  experience  at  Montauk  Point  camp, 
last  fall.  We  had  a  four-inch  pipe  well  there  forty-six  feet  deep ; 
attached  a  pump  to  it,  and  found  that  it  would  suck  water  two  or 
three  minutes,  and  then  would  stop.  Finally  disconnected  the 
pump  and  pulled  the  pipe  out  of  the  well,  and  made  a  rod  forty- 
five  feet  long,  put  a  little  iron  spur  on  the  end  of  it,  investigated, 
found  something  in  there,  jabbed  into  it  and  pulled  it  out.  Some 
Italian  laborers  there  had  taken  a  can  one-eighth  inch  smaller 
than  the  well  and  let  it  down,  with  the  idea  of  turning  it  to  get  it 
full  of  water,  and  when  we  started  to  pump  it  sucked  it  up 
against  the  bottom  of  the  pipe  and  stopped  the  whole  business. 

Mr.  Markley. — Some  one  made  the  remark  about  paying  twenty 
cents  per  thousand  gallons  for  water. 

Mr.  Pickering. — We  pay  twenty  cents  per  thousand  simply  for 
use  at  station  buildings,  not  for  use  of  engines.  We  have  a  sepa- 
rate contract  for  engines  and  we  pay  a  regular  sum  for  that,  but 
for  station  buildings  water  all  runs  through  a  meter. 

Mr.  Markley. — At  Danville,  111.,  our  engines  change.     Our 


water  there  costs  us  $175  to  $250  per  month,  and  we  pay  on  the 
basis  of  six  cents  per  thousand  gallons,  which  I  believe  is  a  great 
deal  cheaper  than  we  can  pump  ourselves,  and  no  expense  for 
meter.  In  our  contract  we  make  the  water  company  keep  up 
the  meter.  But  you  speak  of  connecting  standpipe  into  the  main. 
They  would  not  allow  us  to  do  that  in  our  part  of  the  country. 
We  have  to  connect  to  the  tank  and  from  the  tank  into  the  stand- 
pipe. 

President. — Mr.  Cleaveland  made  reference  to  crude  oil 
pumps.  Would  like  to  ask  if  any  of  the  other  members  have 
any  in  use,  and  what  experience  ?  Several  years  ago,  in  our  meet- 
ing at  Chicago,  from  a  statement  made  at  that  time  by  one  of  the 
members  of  the  Association,  I  was  in  hopes  that  by  this  time  we 
would  be  pumping  water  and  making  money  for  the  company, 
and  that  the  water  would  not  cost  us  a  cent  by  using  crude  oil,  as 
the  residue  left  from  same  sold  for  about  four  times  as  much  as 
the  crude  oil  cost. 

VIII.     Prevention  of  Fire  in  Railroad  Buildings. 

(No  report.) 

DISCUSSION. 

Mr.  Markley. — In  fifty  per  cent,  of  the  small  buildings  that  are 
burned  down,  the  fire  originates  between  the  ceiling  and  rafters 
of  the  roof ;  in  order  to  overcome  that  we  have  quit  putting 
in  ceiling,  simply  sheathing  the  building  with  ceiling  and  shingle 
right  on  that,  doing  away  with  the  inside  ceiling,  and  find  that 
it  will  stop  to  a  certain  extent,  a  great  many  of  the  fires.  That 
includes  interlocking  plants  as  well  as  small  buildings. 

President. — Nothing  said  in  regard  to  protecting  large  build- 
ings, which  are  just  as  important  as  small  ones. 

Mr.  Montzheimer. — I  think  the  greatest  danger  is  from  spon- 
taneous combustion.  Waste,  or  anything  like  that,  is  very  apt  to 
start  a  fire.  We  had  a  case  at  Milwaukee  a  year  ago.  Found 
fire  up  on  a  shelf  in  a  room  where  no  one  had  been  for  several 
hours.  Was  a  clear  case  of  spontaneous  combustion.  It  is  im- 
portant, I  think,  to  provide  galvanized  buckets  or  pails  with  covers, 
and  all  inflammable  material  should   be  thrown    in   them.     Of 
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course  it  is  necessary  to  keep  the  windows  in  the  buildings  glazed, 
to  prevent  sparks  coming  in  from  engines. 

President. — What  means  for  patting  fires  out  ? 

Mr.  Montzheimer. — Well,  sir,  we  have  a  small  hose  equipped 
with  a  hose-cart,  and  hose  made  to  fit  hydrant  at  the  roundhouse ; 
and  the  freight  houses  are  all  equipped  with  a  small  pail  or  can  with 
pump  attached  to  it ;  just  a  little  squirt-gun  ;  does  not  hold  more 
than  eight  or  ten  gallons,  and  some  of  the  buildings  have  barrels 
on  the  roof.     Do  not  have  any  hand  grenades. 

Mr.  Searles. — Railroad  fires  originate  from  carelessness,  and 
many  times  from  improperly  constructed  chimneys.  The  best 
plan  is  to  make  sure  that  your  chimney  is  safely  constructed,  and 
also  to  see  that  the  chimney  is  so  constructed  that  if  any  settle- 
ment takes  place  in  the  building,  that  it  will  not  cut  the  chimney 
in  two.  It  is  well  to  use  tile,  8x10,  inside  of  your  Hue,  with  socket 
joints,  and  have  this  come  through  your  brick  wall,  and  connect 
your  stovepipe  into  that,  and  at  the  same  time  put  registers  in 
the  base  board,  which  will  give  sufficient  ventilation. 

President. — Would  state  in  regard  to  buildings  catching  fire 
from  chimneys,  that  they  have  a  good  law  in  New  York.  If  your 
house  catches  fire  from  the  chimney,  whether  you  loose  the  house 
or  not,  the  city  fines  you  for  having  a  defective  chimney. 

Mr.  Hill. — On  our  line,  as  the  gentleman  just  stated,  a  great 
many  of  the  fires  come  from  carelessness  from  people  in  charge  of 
the  building.  The  gentleman  on  my  left,  Mr.  Montzheimer, 
spoke  of  spontaneous  combustion.  I  had  a  case  of  that  kind  on 
our  road  at  the  terminal  station,  Memphis,  Term.  It  caught  fire 
underneath  the  office  floor,  and  in  the  cellar  of  the  building, 
although  there  was  no  entrance  excepting  the  ventilators  in  the 
brick  wall.  On  our  line  we  have  lately  made  small  houses,  about 
three  or  four  feet  square,  with  a  regular  roof  on  them,  with 
shelves  in  them,  setting  them  at  about  thirty  or  forty  feet  from 
the  station  building,  for  agents  to  keep  lamps,  lanterns,  etc.,  in. 
Do  n't  allow  any  in  station  building  at  all.  Then  we  also  provide 
agents  with  iron  match  boxes  for  the  matches.  We  use  stoves  to  a 
great  extent,  and  we  rivet  our  stovepipes  together  in  sections.  I 
suppose  we  are  a  little  more  careful  than  we  otherwise  would  be, 
for  the  reason  that  our  road  carries  a  great  percentage  of  its  own 
insurance. 
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President. — This  subject,  gentlemen,  should  treat  of  putting 
out  fires,  as  well  as  preventing  them. 

Mr.  Staten. — We  do  n't  take  any  special  pains  to  make  a  build- 
ing so  that  it  will  not  burn,  but  we  have  a  regular  organized 
fire  department  at  our  shops,  and  we  have  a  way  of  sending  in  a 
fire  alarm  by  blowing  a  whistle,  and  they  get  out  of  there  just  as 
quickly  as  possible,  and  put  out  the  fire.  We  have  a  high  tank 
built  in  the  yard,  which  gives  us  a  big  pressure. 

Mr.  Hill. — I  would  say  that  in  the  shop  buildings  at  Memphis, 
I  put  in  two  or  three  hydrants.  We  get  water  from  the  city,  and 
I  put  in  one  or  two  hydrants  last  spring  myself,  and  we  got  about 
700  feet  of  hose,  together  with  hose  carriages,  etc.,  and  have  a 
fire  brigade  there  now,  under  the  direction  of  the  master 
mechanic. 

President. — Would  say  in  regard  to  a  fire  department  (for  I 
was  connected  with  one  for  thirteen  years,  and  chief  of  one  for 
seven  years)  on  the  Long  Island  Railroad :  We  have  three  hose 
carts,  500  feet  of  hose  on  each.  We  have  hydrants  distributed 
around  the  yard.  In  addition  to  that  we  have  a  number  of  fire 
extinguishers  located  in  different  parts  of  the  buildings.  I  believe 
in  my  experience  there  has  been  a  great  many  objections  raised 
against  fire  extinguishers.  Do  n't  think  there  is  a  man  in  this 
room  who  would  build  a  bridge  and  go  away  and  leave  it  three 
years  without  looking  at  it,  but  lots  of  them  will  buy  two  or  three 
dozen  fire  extinguishers,  fill  them  up,  charge  them,  and  unless 
the  building  catches  fire,  will  stand  fifteen  or  twenty  years,  and 
nobody  goes  near  them,  but  if  the  building  catches  fire  after  that 
the  fire  extinguisher  is  no  good  because  it  won't  perform  its  work. 
The  fire  extinguisher  is  a  good  thing,  and  I  have  tried  them  in 
actual  practice,  but  they  are  no  good  unless  taken  care  of.  A 
fire  extinguisher  wants  to  be  inspected  just  as  often  as  any  bridge 
you  have  on  your  road.  Fire  extinguishers  should  be  cleaned  out 
once  in  every  twelve  months,  and  if  you  get  an  extinguisher  and 
do  that,  I  will  guarantee  it  will  do  the  work  every  time.  Now,  in 
regard  to  building  chimneys,  every  brick  chimney  that  I  have 
anything  to  do  with  is  going  to  start  from  the  bottom  of  the 
foundation,  and  go  up.  Do  n't  think  you  have  got  much  show  for 
a  settlement  then.  I  am  satisfied  that  a  galvanized  iron  jack  is  no 
good,  nor  a  black  iron  jack.     They  have  to  be  renewed  too  often. 
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Mr.  Kiilam. — On  the  Intercolonial  Railway,  as  you  are  aware, 
we  have  a  number  of  stations,  and  to  my  knowledge,  in  the  last 
twenty-five  years,  there  has  never  but  one  or  two  burned.  Now, 
in  constructing  stations,  the  Hue  is  always  built  from  the  bottom 
of  the  foundation  up.  It  used  to  be  the  practice  of  keeping  oil 
and  waste  for  cleaning  lamps  in  the  station.  That  is  all  done 
away  with  now.  We  take  old  box  cars,  worn  out  in  service,  set 
them  about  a  hundred  feet  from  the  station.  Any  oils  connected 
with  the  station  have  to  go  in  them.  No  oils  allowed  in  sta- 
tions. 

Mr.  Pickering. — It  is  the  practice  in  our  engine  house  for  the 
engine  men  to  have  closets  where  they  can  keep  their  clothes  and 
such  supplies  as  they  need  to  lock  up,  and  I  believe  that  is  a  great 
source  of  trouble.  We  had  an  engine  house  get  afire  last  winter, 
presumably  by  a  man  hanging  up  his  vest  with  a  pipe  with  some 
fire  in  it,  as  the  fire  started  in  a  closet,  but  we  had  another  little 
experience  two  months  ago  that  perhaps  may  be  of  benefit.  I 
had  a  lumber  pile  catch  fire  from  the  spark  of  an  engine,  about 
one-half  mile  from  the  division  headquarters,  and  we  simply  run 
an  engine  up  there.  The  lumber  pile  was  not  very  valuable  but 
the  surroundings  were,  and  we  happened  to  have  some  hose,  with 
connection,  that  would  fit  on  to  the  injector  of  the  engine.  We 
disconnected  the  injector  pipe,  put  our  hose  on  the  injector,  and 
threw  hot  water  on  to  the  fire.  It  was  so  successful  that  several 
pieces  of  that  kind  of  hose  have  been  ordered  for  the  division. 
Of  course  we  could  not  get  very  great  force,  but  it  is  something 
that  can  be  very  quickly  done. 

Mr.  Large. — On  our  road  I  think  we  have  a  very  good  system. 
In  the  first  place  we  use  every  precaution  to  make  everything 
safe.  We  build  good  chimneys,  etc.,  and  then  in  addition  to  that 
we  have  a  regular  inspector  who  goes  around  and  makes  an  in- 
spection of  all  the  fire  appliances  on  the  division  each  month,  and 
he  makes  report  of  same,  giving  statement  of  just  what  condition 
he  finds  them  in,  and  whatever  is  not  right  lias  to  be  remedied  at 
once  ;  and  at  our  local  stations  we  have  shelves  put  up  and  pails 
put  on  them,  marked  ifc  For  Fire  Purposes  Only,"  and  the  pails 
are  kept  full  of  water  all  the  time.  If  the  inspector  finds  that 
they  are  not  full,  he  ma'tes  his  report  and  the  matter  goes  to  the 
superintendent,  whose  duty  it  is  to  call  the  party  at  fault  to  task 


96 

at  once.  They  scarcely  ever  have  to  be  called  the  second  time. 
At  our  shops  we  have  hydrants  and  such  matters  as  that,  in  addi- 
tion to  boxes  and  cans  for  keeping  waste,  etc. 

Mr.  Mirk  ley. — What  precaution  is  taken  with  stoves  to  prevent 
coal  from  dropping  out  and  the  floor  catching  fire  ? 

Mr.  Large. — On  our  division  we  use  either  zinc  or  iron.  We 
put  them  in  of  good  size  under  the  stove,  and  it  reduces  the  danger 
to  a  minimum. 

Mr.  Lichty. — I  would  say  on  the  North  Western  they  use  a 
cast-iron  pan,  about  4  feet  square,  with  a  flashing  turned  up  2A- 
or  3  inches  at  the  edge. 

Mr.  Markley. — Do  you  till  it  with  sand  ? 

Mr.  Lichty. — Sometimes  filled  with  sand  and  sometimes  left 
open. 

IX.  What  Repairs  and  how  can  Thky  be  Safely  Mai»e 
to  Metal  and  Wooden  Spans  Without  the  Tse  of 
Falsework? 

REPORT   OF  COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildinys  : 

As  chairman  of  the  committee  for  the  past  two  years  on  the  sub- 
ject, "%  What  Repairs  ami  how  can  they  be  Safely  Made  to  Metal  and 
Wooden  Spans  Without  the  Use  of  Falsework?"  I  have  endeavored 
to  pet  together  the  necessary  data  upon  which  to  make  a  report  by 
addressing  circular  letters  to  each  member  of  the  Association,  request- 
ing that  the  recipient  would  contribute  any  information  beating  on 
the  subject  which  his  pergonal  experience  or  observation  may  have 
proven  to  be  valuable,  together  with  necessary  explanatory  sketches. 

The  information  collected  by  this  menus  is  very  incomplete  and 
wholly  inadequate  as  material  upon  which  to  base  conclusions. 

My  personal  experience  warrants  me  in  the  belief  that  the  majority 
of  the  members  of  the  Association  have  at  some  time  during  their 
experience,  either  in  the  ordinary  course  of  repairing  or  strengthen- 
ing truss  bridges,  or  under  the  extraordinary  necessity  for  haste  due 
to  the  breaking  or  damaging  of  a  truss  by  a  derailment  or  other  mis- 
hap, and  consequent  blocking  of  traffic,  had  occasion  to  adopt  some 
other  expedient  than  that  of  falsewoik  as  being  best  adapted  to  the 
materials  at  hand,  and  the  earliest  resumption  of  traffic.  I  can  only 
attribute  the  apparent  lack  of  interest  shown  in  the  subject  to  either 
one  or  all  of  three  conditions,  namely:  Disinclination  to  invite  criti- 
cism of  a  method  regarding  the  fitness  of  which  the  author  was  not 
entirely  satisfied  at  the  time  of  its  adoption;  not  being  sufficiently 
interested  in  the  subject  to  devote  the  time  necessary  to  describe 
methods  which  proved  successful  and  safe  fur  the  benefit  of  others; 
or  a  fear  that  the  description  of  a  method  eminently  safe  and  practi- 
cable as  used  would  be  productive  of  disastrous  results  if  applied  by 
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an  inexperienced  person  under  a  mistaken  idea  that  the  conditions 
were  similar. 

The  last  named  condition  is  in  itself  sufficient  to  warraut  an  expe- 
rienced bridge  superintendent  in  withholding  a  description  of  the 
application  of  a  method  suited  to  the  peculiarities  of  a  certain  truss 
as  being  certain  to  fail  if  applied  to  a  truss  of  similar  general  design, 
but  lacking  some  essential  feature  in  detail  or  sufficient  surplus  ma- 
terial to  withstand  the  increased  stresses  necessary  in  certain  mem- 
bers. 

It  is  possible  to  repair  or  replace  any  member  of  any  truss  without 
the  use  of  falsework,  provided  the  question  of  expense  aud  delay  be 
eliminated,  it  being  only  necessary  to  provide  temporary  substitutes 
for  the  members  of  the  truss  which  will  be  disconnected  or  weakened 
during  the  process;  the  method  to  be  adopted  being  dependent  en- 
tirely on  local  conditions  and  requiring  special  consideration  in  each 
instance. 

Most  of  the  repairs  to  metal  spans  which  we  are  called  upon  to 
make,  consist  in  strengthening  trusses  which  are  too  light,  owing  to 
increased  weight  of  rolling-stock.  By  reason  of  the  trusses  being 
already  overstressed,  such  repairs  should  be  undertaken  under  dead 
load  only,  care  being  taken  to  restore  each  member  to  its  original 
strength,  at  least  under  live  loads.  Usually  there  is  no  great  diffi- 
culty in  originating  a  method  for  attaining  the  desired  end  when  one 
is  familiar  with  the  structure  and  has  decided  what  repairs  are  to  be 
made. 

It  seems  to  me  to  be  out  of  the  question  to  outline  any  general 
method  for  making  any  of  the  numerous  repairs  to  truss  bridges 
without  the  use  of  falsewotk,  but  I  do  not  wish  to  involve  the  other 
members  of  the  committee  in  this  assumption  without  first  obtaining 
their  assent,  which  the  now  limited  time  at  my  disposal  renders  im- 
possible. 

Appended  hereto  are  descriptions  of  a  few  specific  cases  of  repairs 
without  falsework  which  have  come  under  my  personal  experience, 
and  descriptions  and  opinions  upon  the  subject  contributed  by  oth- 
ers in  answer  to  the  committee  circular. 

F.  S.  Edinger,  Chairman. 

Mr.  B.  F.  Pickering,  B.  &  M.  R.  R.: 

I  have  found  that  when  truss  bridges  have  come  to  need  any  con- 
siderable amount  of  repairs,  that  the  factor  of  safety  has  become  so 
low  that  it  is  not  wise  to  still  further  reduce  it  by  weakening  any 
member  of  the  truss  in  the  process  of  repairs;  for,  owing  to  the  vital 
relation  that  each  member  of  the  truss  bears  to  the  total  strength,  it 
would  seem  that  the  weak  member  should  not  be  called  upon  to  do 
its  full  share  during  the  repairing  process;  hence  it  would  seem 
necessary  to  provide  some  substitute  to  carry  at  least  some  porlion 
of  the  load.  What  such  substitute  will  be  must  evt  r  depend  largely 
on  the  nature  of  the  truss,  the  amount  of  repairs,  and  lastly  on  the 
material  at  hand;  for  we  all  know  that  the  most  desirable  material 
is  not  always  available,  and  oftentimes  our  ingenuity  must  be  taxed 
to  the  uttermost  to  provide  a  suitable  substitute  out  of  the  material 
in  stock;  but  whatever  means  are  employed  to  assist  the  weak  mem- 
ber during  repairs,  will,  strictly  speaking,  be  in  the  nature  of  false- 
work, so  I  shall  say  that  all  the  repairs  that  could  be  made  without 
the  use  of  some  falsework,  would  be  such  as  could  be  made  without 
the  sacrifice  of  strength  at  the  weak  point. 

Personally  I  have  had  a  somewhat  limited  experience  in  making 
extensive  repairs  to  truss  bridges;  but  when  I  have  found  it  neces- 
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sary  to  make  such  repairs  as  would  not  seem  to  warrant  an  extensive 
system  of  falsework,  I  have  usually  found  that  the  nature  of  the 
work  and  character  of  the  truss  have  readily  suggested  to  my  mind 
some  simple  means  of  assisting  the  weak  member  to  perform  its  part 
during  the  process  of  repairs. 

Mr.  B.  W.  Guppy,  B.  &  M.  R.  R. : 

In  reference  to  making  repairs  without  falsework,  Mr.  Guppy  says; 
I  know  of  no  better  method  of  telling  how  not  to  do  it  than  by  giv- 
ing an  account  of  the  "  Chester  accident." 

Mr.  C.  S.  Thompson,  D.  &  R.  G.  Ry: 

We  have  never  on  this  road  attempted  to  repair  structures  of  this 
sort  and  keep  up  the  traffic  without  the  use  of  falsework ;  but  in  con- 
struction and  in  case  of  washouts  we  have  handled  64-foot  trusses  by 
the  use  of  overhead  cables.  I  suppose  that  we  could  handle  some- 
what longer  trusses  than  this,  but  not  very  much,  on  account  of  the 
extreme  weight. 

Mr.  F.  W.  Tanner,  M.  P.  Ry: 

I  will  state  for  your  information,  that  I  have  made  many  repairs  to 
our  iron  and  steel  spans,  changing  members  that  were  too  small,  and 
in  other  cases  changing  those  injured  through  accident.  Most  of  the 
work  was  done  without  falsework. 

Several  years  ago  this  company  acquired  through  lease  additional 
lines  some  fifteen  hundred  miles  in  length.  Upon  making  thorough 
inspection  of  the  bridges  in  this  territory,  we  found  that  all  the  floor 
beam  hangers  were  entirely  too  small  for  the  work  required.    To 

Ere  vent  disaster,  immediate  steps  were  taken  to  replace  the  eye 
angers  with  large  ones.  In  making  these  changes  it  was  necessary 
to  back  the  bottom  chord  pin  half  way  through  intermediate  and 
other  posts.  These  changes  were  made  without  falsework  in  spans 
from  80  to  200  feet.  We  used  heavy  clamps  to  prevent  movement 
of  chord,  etc. 

Mr.  Jas.  D.  Gilbert,  M.,  K.  &  T.  R.  R.: 

Replaced  the  third  panel  diagonal  tie  rods  in  a  seven  panel  pin  con- 
nected Pratt  truss,  in  which  the  floor  beams  were  built  into  the  posts 
above  the  bottom  chord.  In  order  to  do  this  it  was  necessary  to  re- 
move the  second  pin  in  the  top  chord  and  the  fourth  pin  in  the  bottom 
chord.  Rods  were  put  in  on  line  with  the  tops  of  the  floor  beams  and 
parallel  with  the  bottom  chord  connecting  the  posts,  coupling  on  bot- 
tom chord  pins  three  and  five.  These  rods  were  coupled  on  pins 
placed  behind  the  posts  which  pins  were  connected  in  turn  with  bot- 
tom chord  pins  two  and  six.  Tightening  these  rods  slacked  the  bot- 
tom chord  bars  and  loosened  bottom  chord  pin  No.  4.  The  floor 
beam,  chord  bars,  and  other  members  connecting  at  that  point  were 
suspended  from  the  top  chord  by  means  of  adjustable  rods  which 
were  tightened  until  the  diagonals  to  be  removed  were  slack,  after 
which  the  pins  were  backed  out  and  the  change  made.  The  bars 
were  changed  in  one  and  one  half  hours. 

Mr.  James  Mclntyre,  Erie  R.  R.: 

Replaced  a  broken  hip  verticle  in  a  150-foot  pin  connected  Pratt 
truss  as  follows:  A  piece  of  timber  was  placed  across  the  ends  of  the 
top  chord  and  the  floor  beam  suspended  therefrom  by  means  of  rods, 
which  were  tightened  sufficiently  to  loosen  the  hip  verticles  on  the 
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pins.  A  rod  on  each  side  of  the  truss  passing  through  suitable  oak 
blocks  and  parallel  with  the  first  set  of  diagonal  tie  bars,  served  to 
relieve  the  top  end  pin  of  the  stress  transmitted  through  these  bars. 
The  top  block  rested  against  the  top  of  the  end  post  and  the  bottom 
block  was  securely  chained  to  the  pin,  floor  beams,  and  post.  The  bot- 
tom ends  of  the  hip  verticles  connected  with  a  short  hanger  near  the 
top  of  the  floor  beam  which  in  turn  was  connected  with  the  bottom 
chord  so  that  with  this  preparation  it  was  no  trouble  to  back  out  the 
pins,  remove  the  old  bar  and  insert  the  new  without  disturbing  the 
connections  of  the  bottom  chord.  The  bridge  was  closed  to  traffic 
only  twenty-live  minutes. 

Mr.  F.  S.  Edinger,  Southern  Pacific  Co. : 

Viaduct  Alterations. — This  structure  is  117  feet  high  and  440  feet 
long,  originally  consisting  of  alternating  lattice  girders,  61  feet  6 
inches  in  length,  and  plate  girders  38  feet  6  inches  in  length.  The 
girder 8  were  supported  on  two  post  bents,  the  posts  being  4  segment 
Phoenix  columns  with  side  batter  of  two  inches  to  one  foot.  A  system 
of  horizontal  struts  and  tie  rods  between  the  bents  formed  towers 
under  the  38-foot  6-inch  girders.  The  61-foot  6-inch  girders  spanning 
from  tower  to  tower.  The  vertical  distance  between  the  struts  in  the 
towers  was  about  30  feet.  The  alterations  consisted  in  replacing  the 
original  lattice  and  plate  girders  with  new  and  heavier  plate  girders 
and  strengthening  the  towers  by  introducing  an  additional  horizontal 
strut  half  way  between  the  original  struts,  putting  in  new  diagonal 
tie  rods  to  connect  at  centre  intersection  with  new  strut,  and  the  re- 
moval of  the  cast-iron  pedestals  which  were  socketed  into  the  tops  of 
the  posts,  and  substitution  of  a  steel  pedestal  rivetted  to  the  tops  of 
the  posts,  which  made  the  top  of  the  new  pedestal  9  inches  lower  than 
the  top  of  the  original.  There  was  a  difference  of  18  inches  in  the 
depth  of  the  old  and  new  girders,  9  inches  of  which  were  taken  up  by 
lowering  the  pedestals,  and  a  raise  of  9  inches  was  made  in  grade. 

The  greatest  available  time  between  trains  was  one  hour  and  forty- 
five  minutes  in  the  forenoon  and  one  hour  and  fifty  minutes  in  the 
afternoon. 

In  the  alteration  of  the  towers  the  following  method  was  adopted: 
It  was  necessary  in  order  to  fasten  the  new  horizontal  struts  to  the 
columns,  to  bore  eight  holes  14  inches  in  diameter  through  the  web 
of  the  column,  two  in  each  of  the  four  segments  and  at  or  about  half 
way  between  the  original  horizontal  struts;  or  in  other  words,  the 
weakest  part  of  a  column  already  considered  weak.  In  order  to  pro- 
vide against  possible  crippling  of  the  column  under  live  loads  while 
holes  were  being  drilled  and  before  the  strut  and  tie  rods  were  placed 
in  position,  two  sticks  of  timber  were  placed  in  position  against  the 
outside  of  the  columns,  having  previously  had  bearing  blocks  nailed 
to  both  ends  and  centre  to  fit  the  section  of  the  post  and  keep  the 
timber  away  from  the  post  far  enough  for  the  insertion  of  the  nuts  on 
the  bolts  fastening  the  new  strut  to  place  and  subsequent  tightening 
of  same.  These  timbers  were  fastened  to  the  posts  at  both  ends 
and  the  centre  with  yokes  clamping  the  timber  to  the  post.  Com- 
mencing at  the  bottom  of  the  tower  the  timbers  were  put  in  place  on 
all  four  of  the  posts,  the  holes  drilled,  and  the  new  struts  and  tie  rods 
put  in.  The  timbers  were  then  removed  and  raised  to  the  next  panel 
where  the  operation  was  repeated,  and  so  on  up  until  the  tower  was 
complete. 

Changing  the  pedestals  on  the  tops  of  the  posts  was  accomplished 
as  follows:  The  steel  pedestal  consisted  of  a  flat  plate  resting  directly 
on  the  top  of  the  post  with  a  superimposed  wedge-shaped  rest  for  the 
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girders.  The  plate  was  fastened  to  the  post  bj  an  angle  bracket  riv- 
etted  to  each  segment  of  the  post  with  0  rivets  to  each  bracket  or  24 
rivets  in  all,  and  in  addition  there  were  8  rivets  connecting  the  angles 
to  the  plate.  The  new  pin  boles  for  the  diagonal  tie  rods  in  the  tow- 
ers were  drilled  through  the  bead  of  the  post  (the  original  rods  being 
connected  with  the  castr-iron  pedestal  above  the  top  of  the  post)  and 
the  rivet  boles  for  the  brackets  were  drilled  from  template  while  the 
old  pedestals  were  still  in  place.  It  was  necessary  to  raise  the  ends 
of  the  girders  abutting  on  the  old  pedestals  8  inches  in  order  to  get 
the  socket  leg  of  the  pedestal  oat  of  the  post.  This  was  done  by  set- 
ting a  beat  on  the  top  tower  strut  near  the  end  and  shoving  between 
the  struts  to  the  third  strut  from  the  top  to  diminish  the  shear  on  the 
bolts  connecting  the  top  strut  to  the  post  and  distribute  a  portion  to 
the  other  struts.  One  eod  of  each  of  two  bent  plates  was  then 
inserted  under  the  top  flanges  at  the  ends  of  the  61  foot  6  inch 
girders,  the  bend  being  in  the  space  between  the  end*  of  the  girders, 
and  the  opposite  end  of  the  plate  bolted  firmly  to  the  top  of  the  38 
foot  6  inch  girder.  The  anchor  bolts  at  the  opposite  ends  of  both 
girders  were  then  slightly  loosened  and  the  end  of  the  short  girder 
jacked  up,  carrying  with  it  the  end  of  the  long  girder.  The  cast-iron 
pede»kilrt  were  then  removed  and  the  steel  pedestals  ri vetted  to  place, 
together  with  the  new  transverse  strut.  To  take  up  the  difference  of 
9  inches  in  height  between  the  old  and  new  pedestals  two  sticks  of 
laurel  timber,  9  inches  in  thickness  over  the  pedestal  and  14  feet  long, 
were  placed  side  by  side  on  the  pedestals,  one  under  each  girder  for 
blocking.  The  girders  were  then  lowered  to  place.  Long  anchor 
bolts  passing  through  the  blocking  were  put  in  to  secure  the  ends,  and 
traffic  resumed.  This  was  accomplished  during  the  one  hour  and 
forty-five  minutes  of  time  between  trains  in  the  forenoon.  In  the 
afternoon  a  set  of  girders  were  placed  during  the  one  hour  and  fifty 
minutes*  time  between  trains. 

In  the  case  of  the  first  girder  and  in  that  of  the  succeeding  girders, 
two  of  the  laurel  blocks  were  removed  to  allow  the  girders  to  seat  to 
place  on  the  pedestals,  always  leaving  one  stick  on  the  pedestal  sup- 
porting the  end  of  the  old  girders.  The  blocks  taken  out  were  taken 
to  the  next  bent  to  be  used  again;  thus  only  three  blocks  were  re- 
quired. In  changing  the  girders,  a  crane  having  a  projecting  over- 
hang of  thirty-two  feet  and  capacity  of  fifteen  tons,  built  for  the  pur- 
pose of  setting  girders,  and  provided  with  a  collapsing  tower  for  the 
erecting  of  through  spans,  was  used.  The  rails  were  first  run  to 
square  joints,  and  well  spiked  to  all  ties  the  whole  length  of  the 
bridge.  The  angle  plates  were  removed  from  the  rail-joints  over  the 
girders  to  be  removed,  and  the  whole  panel  of  ties  and  rail  picked  up 
at  once  and  taken  ashore  by  the  crane,  it  being  necessary  to  remove 
two  pinels  of  rails  and  ties  generally  to  clear  one  pair  of  girders. 
The  38-foot  6-inch  girders  were  removed  in  pairs  without  cutting 
out  the  literals  and  transverse  bracing,  and  the  new  girders  of 
corresponding  length  were  ri  vetted  together  before  being  put  in 
place.  They  were  handled  bv  the  crane  by  means  of  a  single  tackle 
engaging  with  a  toggle  which  fitted  between  the  web  plates  of  the 
girders  nnder  the  top  flanges  exactly  in  the  center  of  the  spans,  thus 
balancing  them  in  a  horizontal  position.  The  crane  picked  them  up 
ashore,  carried  them  out  on  the  bridge,  and  lowered  them  to  posi- 
tion. The  girders  were  then  bolted  to  place.  The  track  on  the  ad- 
joining old  girder  was  picked  up  by  the  crane  and  a  wedge  10  inches 
wide  by  40  feet  long  tapered  from  nothing  to  9  inches  in  thickness 
was  put  on  each  old  girder  to  bring  the  track  up  to  correspond 
with  that  on  the  new  girders.  The  sections  of  track  were  then  re- 
placed on  the  new  girders,  and  the  angle-plates  and  fastening  bolts 
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put  in  place.  The  long  girders  were  handled  singly  both  in  and  out, 
the  bracing  being  bolted  in  temporarily  and  afterwards  ri vetted. 
The  work  was  accomplished  without  accident  or  delay  to  trains. 

A  derailment  occurred  on  a  200-foot  through  pin  connected 
Pratt  truss,  tearing  the  ties  completely  off  the  bridge,  and  drop- 
ping the  cars  directly  on  to  the  iron  floor  beams  and  stringers 
on  which  they  were  skidded  the  full  length  of  the  span,  fortunately 
without  tipping  or  sliding  out  far  enough  to  touch  the  trusses.  The 
ends  of  the  floor  beams  were  built  into  the  posts  and  the  stringers 
were  built  into  the  floor  beams.  The  skidded  cars  spread  the  string- 
ers between  fastening?,  bending  and  breaking  the  top  flange  angles, 
and  in  one  instance  splitting  the  web-plate  directly  beneath  the  top 
flanges  for  along  the  entire  length  of  the  stringer.  The  top  flanges 
of  the  floor  beams  projecting  several  inches  above  the  tops  of  the 
stringers  were  badly  torn  and  broken,  and  the  webs  sheared  through 
on  line  with  top  of  stringers.  The  floor  of  the  bridge  was  45  feet 
above  the  bed  of  the  stream,  and  white  material  was  to  be  had 
for  falsework,  it  meant  considerable  delay  to  put  it  in  place.  Tem- 
porary floor  beams  of  four  pieces  of  12x12  timber,  placed  one 
on  top  of  the  other,  were  swung  under  and  parallel  with  the 
floor  beams,  and  chains  passed  around  the  end  of  the  timbers  and 
over  the  bottom  connecting  pins.  Wedges  were  inserted  between 
the  bottom  of  the  iron  floor  beam  and  the  top  of  the  temporary 
wooden  beam  directly  under  the  ends  of  the  stringers,  and  driven  to 
refusal  with  heavy  mauls.  The  tops  of  the  floor  beams  being  still 
sufficiently  good  to  support  them,  stringers  of  timber  were  laid  on 
these,  and  the  ties  and  rail  placed  on  the  wooden  stringers,  raising 
the  grade  about  20  inches,  for  which  a  suitable  run-off  was  provided 
at  each  end  of  the  bridge.  This  required  about  three  hours9  labor 
for  the  force  at  hand,  while  the  falsework  would  have  required  in 
the  neighborhood  of  thirty-six  hours. 
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LIST   OF    ANNUAL   CONVENTIONS. 


First  Convention, 
Second  Convention, 
Third  Convention, 
Fourth  Convention, 
Fifth  Convention, 
Sixth  Convention, 
Seventh  Convention, 
Eighth  Convention, 
Ninth  Convention, 


St.  Louis,  Mo., 
Cincinnati,  Ohio, 
Philadelphia,  Pa., 
Kansas  City,  Mo., 
New  Orleans,  La., 
Chicago,  111., 
Denver,  Col., 
Richmond,  Va., 
Detroit,  Mich., 


September  25,  1891. 
October  18,  19,  1892. 
October  17  to  19,  1893. 
October  16  to  18,  1894, 
October  15,  16,  1895. 
October  20  to  22,  1896, 
October  19  to  21,  1897, 
October  18,  19,  1898. 
October  17,  18,  1899. 
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President 
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Second  Vice-President. 
Third  Vice-President... 
Fourth  Vice-President.. 
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Executive  Members.. 
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SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE    ORGANIZATION    OF    THE    ASSOCIATION 

IN    1891. 


FIRST  CONVENTION,  8T.  LOUIS,  MO.,  SEPTEMBER  26,  1891. 


Subjects. 
Surface  Cattle-Guards 


1. 


2. 
Frame  and  Pile  Trestles  Complete,  including  Reraller 

3. 

Framing  and  Protection  of  Howe  Trass  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail- 
road Embankments 


ft. 

Water-Tanks  Complete,  including  Painting,  Pumps, 
Pump  and  Coal  Houses,  Wells  and  Reservoirs 

6. 


Interlocking  81gnals 

Depot  Platforms,  Complete. 


8. 


Paints  for  Iron  Structures. 


Committees. 

Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 

H.  M.  Hall, 

W.  A..  McGonagle, 

Q.  W.  McGehee. 

J.  E.  Johnson, 
G.W.  Markley, 
J.  H.  Markley. 

James  Stannard, 
J.  O.  Thorn, 
J.  E.  Wallace. 

G.  W.  Turner, 
R.  K.  Ross, 
Q.  McNab. 

B.  F.  Bond, 
G.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 
O.  B.  Keller. 

Geo.  M.  Reid, 
A.  J.  Kelley, 
H.  A.  Hanson. 


SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1892. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneflciarie  b 

2. 

Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility, and  Strength 


Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 
G.  W.  Turner. 

G.  W.  Markley, 
H.  F.  Martin, 
James  H.  Travis, 
Charles  Walker. 

C.  E.  Fuller, 
A.  S.  Markley, 
H.  N.  Spauldlng 
I  E.L.  Cary. 


Water  Columns,  Best,  Cheapest,  Simplest,  and  Most 
Durable 

4. 

f  J.  E.  Wallace. 
Coaling  Station**,   including  Storage  Bins  and  for     1  C.  W.  Gooch, 

Coaling  Engines ]  G.  W.  Hinman, 

L  J.  H.  Cummin. 
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5. 


Crawling  of  Ralls,  and  its  Effects  on  Structures. 


6. 
Guard -Rails  on  Bridges,  Advantages  and  Disadvan- 


tages, and  Best  to  be  Adopted 


7. 


Platforms,  Height  and  Distance  from  Rail  and  Mode 
of  Construction 

8. 

Beat  Bridge.  Wood,  Combination,  or  Iron,  from  130 
feet  and  upwards,  and  the  Best  Method  of  Recon- 
struction   

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


Geo.  M.  Reld, 
L.  K.  Spafford, 
J.  B.  Mitchell, 
L.  8.  Isdell. 

'  O.J.  Travis, 

Q.  McNab, 
'    J.  F.  Mock, 
.  J.  M.  Staten. 

James  Stannard. 
.   M.Walsh, 
*    N.  M.  Markley, 
.  Robert  Ogle. 


< 


'  A.  Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 


H.  E.  Gettys, 

,    S.  F.  Patterson, 

<    G.W.  Hinman, 

P.  N.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1898. 

1. 

f  W.  G.  Berg, 

Depressed  Cinder  Pits  and  Other  Kinds <   G^\ndrews7' 

I  C."  E.  Fuller. 
2. 

G.  M.  Reid, 

Best  Method  of  Bridge  Inspection \  Geo.j8*Uhop, 


3. 


J.  8.  Berry. 
G.  W.  Markley, 


{G.  W.  Marklej 
J.  R.  Harvey. 

{W.  A.  A 
J.  H.  M 
Geo.  C. 
John  C< 


Maintenance  of  Pile  and  Frame  Trestle. 


McGonagle. 
Markley, 

Nutting, 
Copeland. 

O.  J.  Travia, 

The  Best  Scale  Foundation I  C?D.PBr?dley, 

T.  M.  Strain. 

FOURTH  CONVENTION,  KANSAS  CITY,  MO.,  OCT.  16,  17,  AND  18,  1891. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  washouts  and  Burnouts 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak. . . 


'  G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 

.  E.  H.  R.  Green. 

R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 
C.  D.  Bradley. 


i 


W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 
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4. 
Best  Method  of  Erecting  Plato-Girder  Bridges 

5. 

Be»t  and  Most  Economical  Railway  Track  Pile- 
Driver 

6. 

Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  including  Buildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat- 
tice-Bridges for  8pans  from  50  to  110  feet 


8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 
Arch  Culverts 

9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


Pumps  and  Boilers. 


H.  M.  Hall, 
J.  M.  Staten, 
G.  W.  Hlnman, 
J.  N.  Pullen. 

J.  L.  White, 

A.  C.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 

Aaron  8.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
it.  M.  Peck, 
W.  M.  Noon, 
t  H.  E.  Gettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 
P.  W.  Tanner. 


{ 


G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis. 
W.  8.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


John  H.  Markley, 
J   O.  J.  Travis, 
1   A.  Shane, 
I  G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  1«,  1805. 

1. 


How  to  Determine  8ize  and  Capacity  of  Openings 
for  Waterways 

2. 


f  Aaron  S.  Markley, 
J   J.  8.  Berry, 
;   C.  C.  Mallard, 
{  J.  L.  White. 

f  A.  Shane, 
W.  O.  Eggleston, 


Different  Methods  of  Numbering  Bridges.    Should 

All  Waterways  be  Numbered  ? t  J.  L.  Slosson, 

I  O.J.Travis. 
3. 


Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  of  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  Including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Size,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


{ 


H.  M.  Hall, 
James  Stannard, 
H.  Middaugh, 
C.  C.  Mallard. 

R.  M.  Peck, 
T.  H.  Kelleher, 
A.  McNab, 
W.  M.  Noon. 
G.  W.  Hlnman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 


f  W.  O.  Eggleston, 
W.  M.  Noon, 
McNab. 
W.  Thompson. 


J    W. 

U 
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8b earing  of    Rivets  in  Plate-Girders    and    Cause 
Thereof 

8. 

Best  and    Uniform  System  of  Report   Blanks  for     ! 
Bridge  and  Building  Department j 

9. 

Protection   of  Railroad   Structures  and    Buildings     { 
from   Fire I 


J .  M.  Staten, 
R.  L.  He  in, 
J.  H.  Travis, 
G.  M.  Re  id. 

G.  J.  Bishop, 
W.O.  Eggleston, 
Onward  sates, 
M.  Riney. 

R.  M.  Peck, 
L.  K.  Spafford, 
B.  T.  Mclver. 


10.    Brought  forward  from  1894. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges * 


11.    Brought  forward  from  1894. 


Best  and    Most   Economical   Railway    Track   Pile- 
Driver 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Eat-    - 
tice  Bridges  for  8pans  from  60  to  110  feet 


18.    Brought  forward  from  1891. 


Interlocking  Signals 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Carpenter, 
G.  W.  Hinman. 


W.  A.  McGonagle 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys, 
G.  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


8IXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 


1. 

Methods  of  Heating  Buildings  where  Three  or  More 
Stoves  are  Now  used 


The  Most  Suitable  Material  for  Roofs  of  Buildings  of 
All  Kinds 

3. 

Roundhouse   Construction,  Including  Smoke-jacks 
and  Ventilators 


4. 


'  J.  H.  Cummin. 
George  W.  Hinman, 
George  W.  Mark  ley, 

„  Wm.  Berry. 

r  R.  M.  Peck, 

G.  W.  Turner, 

W.  M.  Noon, 
.  N.  W.  Thompson. 

Geo.  W.  Andrews, 

O.  J.  Travis, 
:   W.  O.  Eggleston, 
i.  James  T.  Carpenter. 


f 


Care  of  Iron  Bridges  after  Erection. 


5. 

How  to  Determine  Sise  and  Capacity  of  Openings 
for  Waterway e 


{ 

{ 


James  H.  Travis, 
T.  M.  Strain, 
H.  M.  Hall, 
Walter  Rogers. 

Walter  G.  Berg, 
Aaron  S.  Markley, 
Onward  Bates, 
A.  J.  Kelley. 
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6. 

Protection  of  Railroad  Buildings  and  Other  Struc- 
tures from  Fire 


7. 


Designs  for  Ice- Houses. 


8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments   

9. 


Bridge  Warnings  for  Low  Overhead  Structures. 


10. 

Stock-yards  and  Stock-sheds,  including  all  Details 
of  Construction 

11. 
Floor  System  on  Bridges,  including  Skew  Bridges... 


I 


W.  A.  MoGonagle, 
M.  M.  Garvey, 
.  J.  D.  Hilderbrand* 
l  John  Foreman. 


{ 
{ 
{ 


W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  Ryan. 

C.  C.  Mallard, 
W.  S.  Danes, 
R.  L.  Heflin, 
A.  C.  Olney. 

W.  E.  Harwig, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 


'  Geo.  J.  Bishop, 
W.  R.  Cannon, 
*    O.  H.  Andrews, 
.  James  Brady. 

W.  G.  Guppy, 
C.  P.  Austin, 
C.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH  CONVENTION,   DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1897. 

1. 


Pile-rings  and  Method  of  Protecting  Pileheads  in 
Driving 


2. 


Cost  and  Manner  of  Putting  In  Pipe  Culverts < 


3. 


G.  W.  Hinman, 
Wm.  S.  Danes, 
F.  Eilers, 
E.  F.  Reynolds, 
Wm.  Carmichael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley, 

A.  H.  King, 

B.  F.  Bond, 

.  O.  H.  Andrews. 

A.  W.  Merrick, 

C.  8.  Thompson, 


Best  Floors  for  Shops  and  Roundhouses <   WnJ  cahSfle8t°n> 


4. 


Roundhouse  Smoke- jacks  and  Ventilation 


J.  B.  Pullen, 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston. 
Aaron  S.  Markley, 
R.  J.  Howell, 
J.  T.  Carpenter, 
A.  McNab. 


C.  C.  Mallard, 
C.  8.  Thompson, 

Cattlegu.rd.andWinKfei.oe. \   &  a/WhSSt 

O.  W.  Osborne, 
R.  L.  Heflin. 


A. 


Prevention  of  Fire  in  Railroad  Buildings. 


J  John  D.  I 
Wm.  A.  M 
M.  Riney, 


Isaacs, 
McGonagle, 


H.  L.  Fry, 

J.  P.  Snow, 

Wm.  B.  Yearance. 


109 


7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way -stations 


8. 


Railroad  Highway  Crossing  Gates. 


9. 


What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   


10. 


Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars . 


11. 


Turntable  Construction. 


Arthur  Montsheimer, 

A.  Shane, 
G.  E.  Hanks, 
J.  B.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwlg, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  S.  E dinger, 

B.  W.  Guppy, 
J.E.Grefner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 
H.  W.  Fletcher. 

r  J.  E.  Greiner, 
B.  W.  Guppy, 
James  Mclntyre, 
T.  M.  Strain, 
A.  J.  Kelley, 
L.  F.  Goodale. 

Onward  Bates, 
J.  B.  Sheldon, 

D.  K.  Colburn, 
John  Foreman, 

E.  Fisher, 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,   VA.,  OCTOBER  18  AND   19,  1896. 

1. 


What  is  the  Most  Economical  Method  of  Paintin 
Railway  Bridges  and  Buildings,  and  Best  Materia 
to  use 


2. 


_     I  A.  Montzheimer, 
S    J  B.F.Pickering, 
11    *  H.  D.  Cleaveland, 
W.  A.  McGonagle. 


Life  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Advisability  of  Protecting 
Same  from  the  Weather..  

8. 

The  Best  Method  of  Constructing  and'  Maintaining 
Highway  and  Farm  Crossings 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no 'Water  or  Sewer  Systems. 


B.  W.  Guppy. 


f  J.  H.  Markley, 
J  W.  O.  Eggleston, 
j  T.  M.  Strain, 
l  O.  J.  Travis. 


'  W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 

„  J.  Mclntyre. 


f  A.  Shane, 
Best  and  Most  Economical  Plant  for  Pumping  Water     1  A.  S.  Markley, 

for  Water  Stations ]  R.  L.  H^flin, 

k  W.  E.  Smith. 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


G.  J.  Bishop, 
G.  W.Hinman, 
M.  Rlney, 
A.  Zimmerman. 
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7. 

'  A.  W.  Merick, 

Beat  Snow  Fence— Stationary  and  Portable )  j'E'.  Isaacs"' 

.  A.  H.  King. ' 
8.    Brought  forward  from  1897. 

'  G.  W.  Andrews, 

Prevention  of  Fire  in  Railroad  Buildings ■{  w*  ^  ^^^J^1101"' 


S.  B.  Rice. 


9.    Brought  forward  from  1897. 


f  F.  S.  Edinger, 
j  J.  E.  Greiner, 


What  Repairs  and  How  Can  They  Be  8afely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False    \  J.  O.Isaacs, 

Work I   W .  A.  Rogers, 

IH.W.  Fletcher. 


NINTH  CONVENTION,   DETROIT,   MICH.,   OCTOBER   17   AND   18,   1899. 

1.    Brought  forward  from  1898. 

f  W.  8.  Danes, 
Necessary  and  Kind  of  Tools  for  the  Equipment  of      i  J.  M.  Staten, 

a  Gang  of  Bridge  Men ]  W.  O.  Eggleston, 

{  J.  M.  Caldwell. 


2.    Brought  forward  from  1898. 


Best  Snow  Fence,  Stationary  or  Portable. 


f  W.  E.  8mlth, 

A.  McNab, 
<  Geo.  E.  Hanks, 
I  A.  W.  Merrick, 
L  W.  M.  Noon. 


Best  Method  of  Erecting  Track  Scales,  Suspended 
or  under  Track 


f  H.  D.  Cleaveland, 
j  Wm.  M.  Clark, 
|  C.  P.  Austin, 


4. 

Is  Concrete  the   Most  Suitable   and    Economical 
Material   for   Bridge  Piers  and   Abutments   and 


Railway  Culverts  and  Arches? ( 

5. 


T.  Mcllwalne. 


W.  A.  Rogers. 


Hand  v$.  Air-rtveting  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  Old  Spans 


6. 
Most  Practical   and    Cheapest   Bumper  for   Yard 


A.  B.  Manning, 
A. Shane, 
Geo.  J.  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner. 
F.  8.  Edinger. 


f  B.  F.  Pickering, 
j  A.  A.  Page, 


Terminals )  W.  E.  Harwig, 

I  A.  E.  Killam. 


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  .or  a  Detri- 
ment?  


f  C.  A.  Lichty, 


A.  Montzheimer, 


JC.W.  Vandergrlft, 
*  H.W.Fletcher, 

F.  8.  Edinger, 
.  J.  B.  Sheldon. 


CONSTITUTION. 


ARTICLE  I. 


JJi  AMhi 


Section  1.  This  Association  is  known  as  the  "  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings." 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
ana  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  iaeas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

• 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

4 

DUTIES    OF    OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executive  Committee.  ' 

ARTICLE  VI. 

EXECUTIVE  committee. 

Section  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required!  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  toother 
prior  liabili  ties.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days'  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 

ELECTION   OF  OFFICERS   AND  TENURE   OF  OFFICE. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

president  and  treasurer. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 


vice-presidents  and  executive  members. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SECRETARY. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

TREASURER. 

Sec.  G.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING   COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee's  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEES   ON   SUBJECTS    FOR   DI8CUS8ION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES   ON   INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 

8 
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ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 


ARTICLE   X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 


TIME   OF   MEETING. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUK  OF    MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE   OF    MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDEK   OF   BUSIXESS. 

5.  1st — Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

Oth— Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11  th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
18th — Election  of  officers. 
14th — Adjournment. 

DUTIES  OF   OFFICERS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  mee tings;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasuier  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 
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DIRECTORY    OF    MEMBERS, 


ASSOCIATION    OF    RAILWAY    SUPERINTENDENTS    OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1899. 


Andkrson,  J.  W.,  Cm.,  Hamilton  &  Dayton  Ry.,  Chilllcothe,  Ohio. 

Andrews,  Geo  roe  W.,  Philadelphia  Div.  B.  &  O.  R.  R.,  Wilmington,  Dei. 

Andrews,  O.  H.,  St.  Jo.  &  0. 1.  &  K.  C.  Ry.,  St.  Joseph,  Mo. 

Austin,  Cyrus  P.,  B.  &  M.  R.  R.,  Medford,  Mas:*. 

Bates.  Onward,  C,  M.  &  St.  P.  Ry .,  and  M.  &  N.  Ry  ,  Chicago,  111. 

Banks,  John  I.,  Chicago  Great  Western  Ry.,  St.  Paul,  Minn. 

Barrington,  Edward,  Vera  Cruz  &  Pacific  Ry.,  Santo  de   Domingo   No.  6, 

Ciudad,  Mexico,  Mexico. 
Beaham,  Willard.  Lehigh  Valley  Ry.,  Easton,  Pa. 
Berg,  Walter  G.,  Lehigh  Valley  Ry.,  South  Bethlehem,  Pa. 
Berry,  J.  S.,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Berry,  William,  San  Antonio  &  Arkansas  Pass  Ry.,  Yoakum,  Texas. 
Bishop,  George  J.,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kan. 
Bond,  B.  F.,  Jacksonville  &  St.  Louis  Ry.,  Jacksonville,  111. 
Brady,  James,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  la. 
Caldwell,  J.  M.,  Chicago,  Ind.  &  Louisville  R.  R.,  Lafayette,  Ind. 
Cannon,  W.  R.,  C,  R.  I.  &  P.  Ry.,  Herington,  Kan. 
Carmichael,  William,  U.  Pac.  R.  R.,  Junction  City,  Kan. 
Carpenter,  James  T.,  L.  E.  &  St.  L.  R.  R.,  Princeton,  Ind. 
Causey,  T.  A.,  Suburban  Belt  R.  R.,  Kansas  City,  Mo. 
Carr,  Charles,  Michigan  Central  R.  R.,  Jackson,  Mich. 
Cary,  E.  L.,  Richmond,  Mo. 

Cahill.  M.  F.,  W.  Va.  &  P.  Div.  B.  &  O.  R.  R.,  Weston,  W.  Va. 
Clark,  William  M.,  Pittsburg  &  Western  Ry.,  38  River  Ave.,  Allegheny,  Pa. 
Cleaveland,  H.  D.,  Pittsburg,  Bessemer  &  Lake  Erie  R.  R.,  Greenville,  Pa. 
Colburn,  D.  K.,  Atlantic  System,  Southern  Pacific  Ry.,  Houston,  Texas. 
Cummin,  Joseph  H„  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 
Danes,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  102  Ewing  St.,  Peru,  Ind. 
Dodson,  J.  A.,  Southern  Railway,  Greensboro,  N.  C. 

Edingbr,  Fred  8.,  Pacific  System,  Southern  Pacific  Ry.,  San  Francisco,  Cal. 
Egglkston,  William  O.,  C.  &  Erie  R.  R.,  Huntington,  Ind. 
Eilers,  Fred,  Chicago,  Burlington  &  Quincy  R.  R.,  Ottumwa,  la. 
Ennes,  I.  R.,  South  Carolina  &  Georgia  R.  R.,  Branchville,  S.  C. 
Featherston,  J.  E.,  Missouri  Pacific  Ry.,  Osawatomle,  Kan. 
FisHP.R,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Fletcher,  Holland  W.,  C.  &  N.  W.  Ry.,  22  5th  Ave.,  Chicago,  111. 
Flint,  C.  T.,  Central  Vt.  R.  R.,  St.  Albans,  Vt. 
Foreman,  John,  Phila.  &  Read.  R.  R.,  Pottstown,  Pa. 
Fry,  H.  L.,  Cape  Fear  &  Yadkin  Valley  R.  R.,  Greensboro,  N.  C. 
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Garvey,  M.  M.,  Iowa  Central  R.  R.,  Marshalltown,  la. 

Garrison,  I.,  Chesapeake  &  Ohio  Ry.,  2200  East  Marshall  St.,  Richmond,  Va. 

Gilbert,  Jambs,  M.,  R.  &  Texas  Ry.,  Parsons,  Kan. 

Gilchrist,  Ed.  M.,  Hannibal  &  St.  Joseph  R.  R.,  Brookfield,  Mo. 

Gooch,  C.  W.,  1325  West  9th  St.,  Des  Moines,  la. 

Goodale,  L.  F.,  Hannibal  &  St.  Joseph  R.  R.,  St.  Joseph,  Mo. 

Goldmark,  Henry,  1781  Monadnock  Block,  Chicago,  111. 

Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Grbiner,  J.  E.,  B.  A  O.  R.  R.,  Baltimore,  Md. 

Guppy,  B.  W.,  Maine  Central  R.  R.,  Portland,  Me. 

Hanks,  Georgb  E.,  Flint  A  Pere  Marquette  Ry.,  East  Saginaw,  Mich. 

Harvey,  James  R.,  St.  L.,  I.  M.  A  S.  Ry.,  Little  Rock,  Ark. 

Harwig,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Hbflin,  R.  L.,  B.  A  O.  Ry.,  Grafton,  W.  Va. 

Hill,  J.  Y.,  Memphis  Dlv.  Southern  Ry.,  Tuscumbia,  Ala. 

Hinman,  G.  W.,  Louisville  A  Nashville  R'd  Co.,  Evansville,  Ind. 

Holmb8,  H.  E.,  Central  Vt.  R.  R.,  New  London,  Conn. 

Howbll,  Robert  J.,  Wheeling  Bridge  A  Terminal  Ry.,  Wheeling,  W.  Va. 

Hutchinos,  R.  W.,  Southern  Ry.,  Birmingham,  Ala. 
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method  of  handling  coal. 

W.  A.  McGonagle,  D.  &  I.  R.  R.  Co.,  Two  Harbors,  Minn.,  Chairman. 

G.  W.  Smith,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 

E.  Fisher,  Mo.  Pac.  Ry.,  Pacific,  Mo. 

J.  P.  Snow,  B.  <fe  M.  R.  R.,  Boston,  Mass. 
B.  F.  Bond,  J.  &  St.  L.  Ry.,  Jacksonville,  111. 
R.  B.  Tweedy,  Wis.  Cent.  Ry.,  Milwaukee,  Wis. 

6.  Water  stations ;  best  material  for  foundations,  tanks,  sub- 

structure, connections,  capacity,  etc. 

A.  S.  Markley,  C.  &  E.  I.  Ry.,  Danville,  111.,  Chairman. 

Charles  Carr,  M.  C.  Ry.,  Jackson.  Mich. 

W.  O.  Eggleston,  C.  &  E.  R.  R.,  Huntington,  Ind. 

A.  J.  Austin,  M.,  K.  &  T.  Ry.,  St.  Louis,  Mo. 

A.  Shane,  T.,  St.  L.  &  K.  C.  Ry.,  Frankfort,  Ind. 


7.  Is  it  best  for  railroad  companies  to  erect  their  own  steel 

structures,  or  let  the  manufacturers  erect  them. 

O.  J.  Travis,  111.  Cent.  R.  R.,  Chicago,  III.,  Chairman. 

F.  S.  Edinger,  So.  Pac.  R.  R.,  San  Francisco,  Cal. 
A.  B.  Manning,  MM  K.  <fe  T.  Ry.,  Parsons,  Kan. 
James  Mclntyre,  Erie  R.  R.,  Cleveland,  O. 

A.  Zimmerman,  Col.  <&  So.  Ry.,  Denver,  Col. 

8.  The  best  and  most  convenient  outfit  cars  for  bridge  gangs, 

and  number  of  men  constituting  a  bridge  gang. 

A.  W.  Merrick,  C.  &  N.  W.  Ry.,  Huron,  S.  D.,  Chairman. 
S.  S.  Millener,  B.  &  O.  S.  W.  R.  R.,  Washington,  Ind. 
Wm.  M.  Clark,  P.  &  W.  Ry.,  Allegheny,  Pa. 
A.  A.  Page,  B.  A  M.  R.  R.,  Boston,,  Mass. 
M.  F.  Cahill,  B.  A  O.  R.  R„  Weston,  W.  Va. 
W.  E.  Harwig,  L.  V.  R.  R.,  Phillipsburg,  N.  J. 

G.  O.  Lilly,  III.  Cent.  R.  R.,  Carbondale,  111. 

COMMITTEE   ON    APPLICATIONS    FOR   MEMBERSHIP. 

W.  E.  Smith,  C,  M.  <fc  St.  P.  Ry.,  Green  Bay,  Wis.,  Chairman. 
George  J.  Bishop,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kan. 
J.  Y.  Hill,  Southern  Ry.,  Tuscumbia,  Ala. 

COMMITTEE   ON   RELIEF. 

James  Stannard,  Wabash  R.  R.,  Moberly,  Mo.,  Chairman. 
W.  M.  Noon,  D.,  S.  S.  &  A.  Ry.,  Marquette,  Mich. 
C.  W.  Vandergrift,  C.  &  O.  Ry.,  Alderson,  W.  Va. 
J.  H.  Markley,  T.,  P.  &  W.  Ry.,  Peoria,  111. 

ENTERTAINMENT   COMMITTEE. 

C.  C.  Mallard,  So.  Pac.  R.  R.,  Algiers,  La.,  Chairman. 

J.  A.  Dodson,  So.  Ry.,  Greensboro,  N.  C. 

J.  W.  Morgan,  So.  Ry.,  Columbia,  S.  C. 

George  C.  Nutting,  C,  O.  R.  &  C.  R.  R.,  Blacksburg,  S.  C. 


PROCEEDINGS  OF  THE  TENTH  ANNUAL  CONVENTION 

OF  THE 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDTNGS. 

HELD  IN  ST.  LOUIS,  MO.,  OCTOBER  16,  17,  AND  18,  1900. 


MORNING  SESSION. 

Tuesday,  October  16,  1900. 

The  convention  was  called  to  order  by  the  president, 
Aaron  S.  Markley,  at  10 :  10  o'clock  a.  m.,  Tuesday,  Oct. 
16,  1900,  in  the  assembly  room  of  the  Southern  Hotel,  St. 
Louis,  Mo. 

President. — I  will  ask  our  worthy  member,  Mr.  Joseph  H. 
Cummin,  to  offer  prayer. 

Prayer  was  offered  by  Mr.  Cummin. 

President. — We  have  with  us  this  morning  Mr.  Pitman 
Smith,  attorney  of  the  Wabash  Railroad,  who  will  deliver  an 
address  to  you,  and  I  am  sure  we  are  all  glad  to  have  him 
with  us. 

Mr.  Smith. — Mr.  President,  Members  of  the  Association, 
Ladies  and  Gentlemen :  I  confess  that  I  feel  at  this  moment 
rather  embarrassed',  taking  the  place,  as  I  do,  as  a  substitute 
for  another.  Although  I  did  not  know  that  I  was  to  make  an 
address  until  a  short  time  ago,  yet  I  can  frankly  say  that  it 
gives  me  great  pleasure  to  be  with  you  this  morning.  I  like 
to  turn  aside  from  the  practical  duties  of  life  that  come  to  me 
in  my  line  of  railroad  work  and  get  acquainted  with  those 
who,  like  yourselves,  are  associated  in  another  line  of  the 
business.  I  confess  that  I  have  never  had  much  to  do  with 
the  bridge  and  building  men,  except  sometimes  to  use  them  as 
witnesses,  and  very  often  fall  out  with  them,  either  because 


they  do  not  build  better  bridges  or  because  they  do  not  make 
better  witnesses.  I  have  been  about  twenty-five  years,  I 
believe,  at  the  legal  part  of  this  business,  trying  to  get  rid  of 
heavy  damages  claimed  oftentimes  because  the  bridges  would 
collapse  at  the  wrong  time,  and  I  began  to  think  after  a  while 
that  it  was  a  very  serious  question  about  these  bridges.  The 
buildings  we  do  not  have  so  much  trouble  about,  we  lawyers, 
because  we  only  have  a  controversy  with  the  superintendent 
once  in  a  while  as  to  where  he  will  put  them  and  the  kind  that 
he  will  build,  but  no  serious  question  arises  out  of  that,  as 
usually  he  refuses  to  take  our  advice  about  it  and  goes  on  and 
builds  in  his  own  way ;  but  when  it  comes  to  bridges,  that  is 
a  pretty  serious  question,  and  therefore  I  am  glad  to  be  here 
to-day  and  want  to  learn  something  if  I  can. 

During  my  early  experience  along  the  Missouri  Pacific  and 
the  Irou  Mountain,  and  later  confined  entirely  to  the  Wabash 
system,  I  have  always  been  confronted  with  this  puzzling 
question :  Why  is  it  whenever  we  get  in  court  a  question  of 
bridges  going  down  on  the  road,  we  have  got  two  theories 
before  ns  ?  One  is  the  theory  of  my  good  friend  Superintend- 
ent Stannard  of  the  Wabash,  that  nothing  in  the  world  could 
shake  one  of  his  bridges  except  the  act  of  God  or  the  public 
enemy ;  but  presently  the  lawyer  on  the  other  side  begins  to 
present  his  case  and  unfold  his  theory,  and,  lo  and  behold, 
he  not  only  dares  to  assert,  but  claims  that  he  has  actually 
demonstrated,  that  this  same  bridge  is  like  unto  what  the  old 
Ammonite,  Tobiah,  referred  to  so  contemptuously,  when  he 
said  to  the  builders  of  the  walls  of  Jerusalem  that  "if  a  fox 
should  go  up  thereon,  the  walls  would  surely  fall  down " ! 
(Laughter.) 

This  thing  has  bothered  me  a  great  deal,  and  I  seem  to  get 
no  nearer  a  solution  of  this  conflict  of  theories  than  I  was 
years  ago.  Sometimes  I  ride  along  down  our  road  with 
Superintendent  Stannard,  and  we  talk  about  these  matters, 
but  after  I  get  off  and  leave  him  I  am  very  much  in  doubt 
whether  he  is  much  nearer  the  solution  than  I  am  (laughter) , 
because  the  only  solution  he  has  presented  ine  is  to  tell  me 
what  a  reckless  and  Godless  set  the  whole  crowd  of  attorneys, 
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witnesses,  and  experts  are  who  have  dared  to  raise  any  ques- 
tion as  to  his  bridges  being  as  well  founded  and  as  immovable 
as  "the  everlasting  hills."  And  so  you  see,  gentlemen,  that 
the  question  I  raise  for  you  to  think  about  is  a  very  serious 
one,  and  without  doubt  a  very  important  one ;  and  I  am,  there- 
fore, very  much  pleased  to  see  you  gentlemen  assemble  here 
for  the  purpose  of  settling  it,  and  you  will  settle  it,  I  have  no 
doubt,  in  a  way  that  will  bring  consternation  and  confusion 
into  the  ranks  "of  all  enemies  of  Brother  Stannard  and  his 
bridges. 

I  confess  I  did  not  know,  gentlemen,  until  very  recently, 
that  you  had  such  an  association  as  this,  and  I  did  not 
then  understand  its  real  character,  importance,  numbers,  and 
weight  among  railroad  people  and  in  the  railroad  world. 

I  did  not  know  that  you  met  together  in  this  way  and  con- 
stituted so  distinguished  a  body  of  railroad  men  who  met 
annually  to  compare  notes  and  discuss  questions  and  impart 
information  so  that  each  one  might  go  away  with  all  of 
the  information  and  instruction  that  all  of  the  others  had 
acquired  during  the  previous  year.  Surely  this  Association 
is  an  important  school  in  advancing  railway  bridge  and  build- 
ing men  in  both  art  and  science  along  the  lines  of  their  work 
about  which  centres  so  much  in  the  way  of  safety,  security, 
and  success  in  railway  building  and  railway  management  and 
operation. 

And  so,  gentlemen,  I,  like  every  other  man  interested  in 
railroad  work,  am  delighted  to  see  you  assembled  here,  as  yon 
are,  to  deliberate  with  reference  to  those  matters  that  pertain 
to  your  work,  and  I  cannot  doubt  that  your  work  will  be  well 
and  wisely  done,  and  that  your  Association  will  be  made 
stronger  and  a  more  important  factor  in  railway  life  because 
of  its  meeting  here  at  this  time. 

Besides  that,  I  have  great  confidence  in  the  special  success 
of  this  annual  meeting  of  your  Association  because  I  see  that 
you  have  wisely  brought  along  with  you  a  large  number  of 
ladies,  and  where  the  ladies  are  there  is  always  wisdom,  at 
least  that  is  my  observation  and  experience,  and  I  never  dare 
to  deny  that  it  is  so  at  my  house.     (Laughter.) 


I  took  an  early  interest  in  the  bridges  that  were  brought 
under  my  observation.  Many  of  you  remember  those  old, 
long,  country  bridges  of  thirty  and  forty  years  ago.  The 
heavier  they  were  and  the  more  they  were  shut  in,  the  more 
they  were  like  a  long,  dark,  wooden  tunnel,  and  the  darker 
they  were  and  the  more  they  were  likely  to  fall  of  their  own 
weight,  the  more  magnificent  they  were  regarded.  1  used  to 
look  at  those  old-time  bridges  and  they  excited  both  my  fear 
■and  admiration,  and  I  doubt  very  much  if  I  would  have 
been  willing  to  cross  over  on  foot  one  of  the  airy,  cobweb- 
appearing  structures  of  to-day,  over  which  not  only  teams 
and  heavy  loads  pass,  but  railroad  engines  and  roaring  trains 
■dash  across  without  so  much  as  lessening  their  speed. 

But  if  you  will  pardon  the  personal  allusion  made  for  the 
purpose  of  showing  my  early  interest  in  your  especial  line  of 
work,  I  will  say  that  I  have  watched  the  evolution  of  bridge 
building  with  a  great  deal  of  interest  as  the  years  have 
passed  by. 

Indeed,  I  had  something  to  do,  as  I  have  always  claimed, 
with  the  erection  of  the  wonderful  bridge  which  spans  the 
Mississippi  at  this  city,  and  which  we  have  always  claimed 
here  at  St.  Louis  was  the  most  wonderful  structure  in  the  way 
of  bridge  building  of  this  or  any  other  age. 

Of  course  I  cannot  show  that  I  had  much  to  do  with  this 
wonderful  structure,  except  to  aid  in  demonstrating  the  possi- 
bility of  going  down  through  the  air  chamber  and  into  the 
caisson  and  there  existing  at  least  for  a  short  time. 

I  shall  never  forget  the  feeling  of  wonder  with  which  I 
made  the  visit  to  the  bottom  of  the  Mississippi  river  by  means 
of  the  air  lock  and  air  chamber,  but  I  was  determined  to  find 
out  if  it  were  really  true  that  by  such  means  men  could  be 
transferred  from  the  surface  of  the  mighty  Mississippi  so  as 
to  stand  upon  its  sandy  bottom  and  there  have  the  work  go 
on  of  digging  a  foundation  for  those  mighty  piers,  while, 
strange  to  say  and  almost  incredible  to  believe,  the  very  pier 
itself  was  being  erected  of  massive  stones  weighing  many  tons 
each  right  above  your  very  head  before  its  own  foundation 
was  completed,  and  that  living  man  could  stand  down  in  that 
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dark  cavern  in  safety  and  know  that  nothing  stood  between 
him  and  the  massive  masonry  above  excepting  the  dense  air 
which  supported  the  great  weight. 

It  was  stupendous,  and  as  I  watched  the  mighty  conflict 
between  the  two  elements  of  air  and  water  as  they  fought 
each  other  about  the  bottom  of  the  air  chamber  and  saw  what 
these  bridge  builders  were  doing,  and  realized  the  marvelous 
developments  that  were  there  before  my  eyes  of  what  engi- 
neering skill  and  science  and  man's  intellect  combined  was 
daring  to  achieve,  I  exclaimed  in  awe  and  wonder,  u  What 
will  not  these  bridge  builders  dare  to  attempt  as  the  years 
roll  by  ?  " 

A  few  years  later,  still  interested  in  this  line  of  study,  I 
was  allowed  to  go  with  the  workmen  on  the  construction  train 
up  into  the  grand  canon  of  the  Arkansas,  and  there  witness 
the  bridge  builders  swing  those  arches  from  wall  to  wall  of 
Nature's  masonry  in  that  narrow  channel,  and  there  suspend 
that  wonderful  structure — so  strong,  so  firm,  and  apparently 
so  delicate  and  simple — that  has  attracted  as  much  attention 
and  has  been  portrayed  in  as  many  pictures  as  any  piece  of 
civil  engineering  or  bridge  building  that  this  country  has  ever 
known. 

These  two  wonderful  structures,  and  these  two  lessons  in 
the  line  of  your  work  and  in  the  art  of  bridge  building,  were 
among  the  most  valuable  object  lessons  in  my  life,  and  lead 
me  to  watch  with  care  and  interest  the  bridge  building  of  the 
railroad  people. 

From  these  I  have  learned  more  of  the  daring  possibilities 
and  mastery  in  railroad  building  than  all  I  have  ever  read 
along  the  line  of  civil  engineering  and  spanning  the  insur- 
mountable places. 

It  is  a  mighty  field  of  human  effort  that  you  are  working  in, 
gentlemen,  and  splendidly  you  are  doing  your  part.  The 
rough  places  and  the  precipices,  the  gorges  and  canons,  the 
dizzy  heights  and  raging  torrents,  are  the  scenes  of  your  labor 
and  there  it  is  that  your  architecture  abounds,  and  not  swift 
currents  or  mighty  winds  or  ponderous  engines  can  say  that 
you  build  but  not  for  them.     Magnificent  and  inspiring  is  your 
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part  of  the  map  of  man's  achievements,  and  these  ladies,  too, 
catch  the  spirit  as  they  realize  with  what  a  splendid  factor  of 
the  world's  transportation  work  they  are  associated. 

But  you  are  assembled  here  for  practical  business  and  have 
much  work  to  do,  and  I  shall  not  detain  you.  I  wish  that 
my  own  duties  would  allow  me  to  sit  quietly  by  and  listen  to 
your  discussions,  for  I  would  go  back  to  my  own  field  of  work 
better  equipped  to  fight  its  battles  to  success. 

I  am  gratified  that  you  came  to  St.  Louis  to  hold  your  con* 
vention.  After  nearly  twenty  years  of  life  spent  here  I  know 
its  hospitality  and  its  appreciation  of  men  of  your  sort,  and  I 
also  know  there  is  no  place  in  this  broad  land  where  you  could 
the  more  suitably  bring  all  of  these  ladies,  because  the  envi- 
ronment is  one  that  will  suit  their  culture,  satisfy  their  tastes, 
and  please  their  fancies;  and  I  assure  you,  gentlemen,  that 
if  you  are  too  busy  to  look  after  them,  and  you  will  let  me 
know  about  it,  they  can  all  be  taken  off  your  hands. 

I  do  not  want  you  or  them  to  go  away  without  visiting  every 
part  of  this  great  city.  Here  can  be  seen  some  of  the  most 
magnificent  boulevards  in  America  and  many  of  the  finest 
residences  and  palaces,  that  would  satisfy  the  tastes  and  de- 
mands of  the  royalty  of  the  Old  World.  Beyond  any  other 
city  in  the  Union  St.  Louis  is  noted  as  a  city  of  fine  homes, 
where  nearly  every  business  man  has  his  own  home. 

Here  you  will  find  innumerable  parks  and  grounds  that  will 
please  the  eye  and  excite  the  admiration.  Forest  park,  prob- 
ably the  largest  of  its  kind  known  in  this  country,  is  more  like 
Nature's  far-reaching  landscape  than  a  park,  with  its  drive- 
ways and  lakes  and  running  streams  and  bridges  and  flowers 
and  wild  woodland.  It  has  hills  and  valleys,  and  makes  one 
think  of  the  hills  of  Scotland  and  the  Vale  of  Cashmere. 


(C  I 


T  was  hymned  by  the  bards  that  the  planets  once,  charmed  from 

their  beautiful  homes, 
Assumed  the  fair  features  of  women  and  dwelt  in  the  valleys  of 

Rome; 
And  sure  if  a  land  e1er  presented  temptation  to  angels,  'tis  ours, 
And  that  vision  of  song  was  invented  from  scenes  in  these  soft, 

sunny  bowers." 

Then  the  railroads  here  and  their  terminals  are  the  wonders 
of  the  world.     Broad  tunnels  underlie  the  city,  and  the  Union 
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-station  is  the  most  magnificent,  extensive,  and  complete  that 
the  world  has  ever  known. 

Of  course  everybody  knows  we  have  the  very  best  railroads 
in  the  world,  and  the  finest  trains  that  have  ever  been  known 
leave  here  daily  for  Chicago,  New  York,  and  other  great  com- 
mercial centres.  And  why  should  not  we  have  the  best  roads, 
when,  as  a  matter  of  fact,  all  of  the  other  roads  in  the  coun- 
try are  built  mainly  for  the  purpose  of  giving  the  people  of 
the  land  direct  connection  with  St.  Louis  railroads? 

In  ancient  times  they  were  able  to  take  the  map  and  show 
that  all  of  the  roads  in  Europe  lead  to  Rome,  and  if  you  have 
never  observed  it,  you  will  find  upon  examination  that  all  the 
railroads  of  America  are  surely  built  with  the  great  purpose 
in  view  of  connecting  with  some  road  that  will  lead  them  on 
to  St.  Louis. 

I  see  some  of  you  smiling,  and  maybe  you  think  I  am  like 
the  fellow  up  here  in  Warren  county  who  had  lived  there  all 
his  life,  and  long  after  he  was  grown  had  occasion  to  go  into 
the  adjoining  county  of  Montgomery,  on  the  Missouri  river 
bottom,  about  thirty  miles  away,  and  make  a  visit.  He  came 
back  home  with  wonderful  things  to  relate  of  his  far-away  jour- 
ney and  wound  up  his  story  of  his  travels  by  telling  his  family 
that  he  had  seen  and  learned  many  wonderful  things,  and  closed 
by  saying,  "  I  declare  to  gracious,  I  did  not  know  this  world 
was  near  so  big !  "  It  is  very  evident  that  he  had  not  been  a 
railroad  traveler. 

Some  one  has  said  who  had  traveled  in  the  far  West  that 
the  great  civilizers  of  America  have  been  the  railroad  and  the 
Bible,  and  true  it  is  they  go  hand  in  hand, — where  one  goes 
first  the  other  is  sure  to  be  close  after. 

Yon  gentlemen  here  to-day  represent  many  railroad  systems 
that  are  a  part  of  the  great  economical  and  progressive  fea- 
tures of  the  century,  and  so  I  welcome  you  here  because  you 
•come  not  on  pleasure  bent,  nor  on  an  idle  journey,  but  for 
work,  for  important  work,  and  no  where  could  your  minds 
receive  greater  aid,  or  your  imagination  be  more  wonderfully 
-excited,  or  inspiration  be  more  freely  gathered,  than  here  on 
the  banks  of  the  Mississippi,  in  this  wonderful  old  city,  with 
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its  stupendous  and  beautiful  environment.  And  as  you  go- 
about,  gentlemen,  you  will  see  on  every  hand  evidences  of 
strength  and  beauty  and  attainment  and  civilization  and  cul- 
ture and  Christianity,  that  will  give  you  a  new  inspiration  r 
and  make  you  feel  that  your  coming  amongst  us  was  not  in 
vain.  I  welcome  you,  gentlemen,  in  the  name  of  our  city 
and  our  state,  and  on  behalf  of  the  railroad  men  of  Missouri. 
Do  your  work  and  do  it  well,  conscientiously,  carefully,  and' 
in  the  spirit  that  was  so  beautifully  portrayed  by  your  chap- 
lain in  his  opening  prayer. 

I  have  bidden  you  welcome,  and  when  your  work  is  done,. 
I  bid  you  God-speed,  each  to  his  own  scene  of  labor,  his  own 
home,  and  his  own  loved  ones. 

Mr.  Cummin. — Judge  Smith,  while  you  have  been  address- 
ing the  Association  in  such  eloquent  words,  I  have  been  trying 
to  evolve  in  my  mind  why  the  president  asked  me  to  respond, 
and  I  think  I  have  just  solved  the  problem.     In  1892,  when* 
the  Association  met  at  Cincinnati,  I  attended  there  for  the  first 
time,  not  knowing  a  member  of  the  Association.     It  was  just, 
after  the  celebrated  cholera  scare  that  ran  over  the  country  at 
that  time,   and   the   government  had   threatened  to  take  the 
famous  Surf  Hotel  on  the  south  shore  of  Long  Island  as  a  hos- 
pital for  cholera  patients ;  but  those  who  made  their  living  out 
of  the  great  South  bay,  rose  up  in  their  might  and  declared  that 
they  would  never  allow  it  to  be  used  for  any  such  purpose,  as 
they  were  afraid  that  the  waters  of  the  great  South  bay  might 
become  polluted,  and  it  was  thought  it  would  be  impossible  to 
get   anyone  to  purchase  their  oysters,  fish,  clams,  etc.     The 
papers  were  full  of  it ;  and  on  my  arrival  at  Cincinnati,  I  be- 
came acquainted  with  some  of  the  members,  and  as  soon  as 
they  discovered  that  I  was  from  Long  Island,  they  called  me 
the  "  Clam-digger,"  and  I  can  assure  you,  sir,  that  from  that 
time  to  the  present  they  have  kept  me  digging  pretty  well  at. 
something  or  other.     They  appoint  me  on  committees  and  sub- 
jects that  I  know  nothing  about,  and  I  have  been  asked  several 
times  to  get  up    and  talk  about   things   that   they   knew    I 
knew  nothing  about,  but  I  never  realized  the  full  importance  of 
it  until  several  years  ago  when  going  to  attend  a  meeting  ia 
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company  with  one  of  our  past  presidents,  and  in  conversation 
with  him  he  told  me  of  a  subject  he  wanted  brought  up  before 
the  Association,  and' wound  up  his  remarks  by  saying,.  "  Cum- 
min, this  is  going  to  give  you  an  elegant  chance  to  get  rid  of 
some  of  your  fc  stuff,' "  and  I  think  I  then  fully  realized  how 
much  I  was  appreciated  in  the  Association.  It  reminded  me 
of  a  story  about  a  friend  of  mine  who  had  a  pet  parrot,  and  who 
had  taken  very  great  pains  to  teach  him  to  talk  fluently.  One 
day  he  had  a  gentleman  visit  him  on  very  important  business, 
and  while  in  earnest  conversation  the  parrot  struck  in.  The 
master  told  him  several  times  to  shut  up.  At  last  he  became 
enraged  and  seizing  the  parrot  by  the  head,  he  gave  him  three 
or  four  twists  and  threw  him  into*  an  ash  barrel,  supposing  him 
to  be  dead.  Presently  the  parrot  jumped  up  on  the  side  of  the 
ash  barrel,  shook  his  feathers,  looked  down  into  the  barrel  and 
saw  a  dead  cat  in  there,  and  said  "  Hello,  I  guess  you  have 
been  talking  too  much  too."  (Laughter.)  But  I  assure  you, 
Mr.  Smith,  that  I  believe  every  member  of  this  Association 
appreciates  the  words  with  which  you  have  addressed  us  at  this 
meeting.  I  know  they  will  be  of  benefit  to  us,  but  I  can  sym- 
pathize with  Mr.  Stannard,  because  I  think  you  will  find  that 
if  there  is  anything  on  earth  a  Superintendent  of  Bridges  and 
BuildingH  is  afraid  of,  it  is  a  lawyer  and  an  expert.  When  the 
lawyers  get  us  on  the  witness  stand,  they  not  only  want  us  to 
tell  all  we  know,  but  also  a  great  many  things  that  we  do  not 
know.  In  regard  to  the  experts,  from  a  number  of  cases  that 
have  been  up  in  the  court  during  the  last  few  months,  1  am 
inclined  to  think  that  it  depends  a  great  deal  on  which  side 
gets  hold  of  the  expert  first,  and  which  has  the  biggest  pocket- 
book,  as  to  how  an  expert's  testimony  will  go.  We  have,  as 
you  have  remarked,  an  Association  composed  of  Superintend- 
ents of  Bridges  and  Buildings.  I  am  glad  you  have  become 
acquainted  with  the  members  of  this  Association,  because  I 
believe  the  better  you  become  acquainted  with  them,  the  more 
you  will  like  them.  It  is  true  that  we  are  a  small  body  of  men, 
compared  to  similar  associations  to  ourselves,  but  I  believe, 
sir,  that  if  you  will  look  over  the  proceedings  of  this  Associa- 
tion for  the  past  nine  years,  you  will  agree  that  we  have  been, 
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•  

or  bave  tried  to  be,  an  earnest,  working  body  of  men.  We 
meet  together,  year  by  year,  to  discuss  subjects  pertaining  to 
our  calling,  and  I  am  glad  of  one  thing,  that  from  the  organi- 
zation of  this  Association  up  to  the  present  time,  no  man  can 
say  that  this  Association  ever  met  for  the  purpose  of  a  junket- 
ing trip.  That  is  one  thing  that  we  feel  proud  of,  and  I  trust 
in  the  years  to  come  that  that  one  point  will  grow  stronger  and 
stronger.  We  have  a  number  of  questions  for  discussion  for 
this  meeting,  but  I  sincerely  trust  that  after  the  meeting  is  over 
that  all  members  of  the  Association  will  have  an  opportunity  to 
visit  the  different  points  of  interest  in  St.  Louis,  and  I  have  no 
doubt  but  we  will  go  to  our  homes  feeling  well  satisfied  that 
our  work  here  has  been  well  done,  and  with  very  pleasant 
recollections  of  this  beautiful  city  on  the  banks  of  the  Missis- 
sippi. 

President. — Ladies,  this  concludes  the  opening  service.  We 
would  like  to  have  you  remain,  but  from  now  on  the  business 
is  of  a  routine  nature,  and  I  doubt  whether  it  will  interest  you 
at  all. 

Mr.  Cummin. — Before  the  ladies  retire,  I  think  it  would  be 
well  to  give  them  the  emblem  that  has  been  provided  for  them, 
as  well  as  the  other  guests,  so  that  if  they  get  lost  in  the  city 
they  can  be  located. 

President. — I  will  appoint  Mr.  Cummin  and  Mr.  Stannard 
to  distribute  the  guest  badges. 

Each  guest  was  then  presented  with  a  beautiful  souvenir 
badge  which  had  been  prepared  for  the  Tenth  Annual  Conven- 
tion of  the  Association. 

President. — I  will  appoint  Mr.  A.  W.  Merrick  as  Assistant 
Secretary  of  this  Association  during  the  present  convention. 

Calling  of  the  roll  will  be  the  next  thing  in  order. 

The  Secretary  then  called  the  roll  and  the  following  members 
responded : 

ROLL-CALL. 

Austin,  Cyrus  P.,  B.  &  M.  B.  B.f  Medford,  Mass. 
Berg,  Walter  G.,  Lehigh  Valley  By.,  New  York,  N.  Y. 
Berry,  J.  S.,  S.  T.  S.  W.  By.,  Tyler,  Texas. 
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Cabpbnteb,  James  T.,  L.  £.  &  St.  L.  B.  B.,  Princeton,  Ind. 

Cabr,  Charles,  Michigan  Central  B.  R.,  Jackson,  Mich. 

Clark,  William  M.,  Pittsburg  &  Western  By.,  38  River  Ave.r 
Allegheny,  Pa. 

Cummin,  Joseph  H.,  Long  Island  B.  B.,  Long  Island  City,  N.  Y. 

Danes,  William  S,  Wabash  B.  B.,  Eastern  Div.,  102  EwingSt., 
Pern,  Ind. 

Egglbston,  William  O.,  C.  &  Erie  B.  R.,  Huntington,  Ind. 

Fisher,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Gilghbist,  Ed.  M.,  H.  &  St.  Jo.  Ry.,  Brookfield,  Mo. 

Kill  am,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Large,  C.  M.,  Erie  &  Pittsburg  Ry.,  Jamestown,  Pa. 

LiCHTT,  C.  A.,  C.  &  N.  W.  Ry.,  Lake  City,  Iowa. 

Lilly,  G.  O.,  111.  Cent.  R.  R.,  Carbondale,  III. 

Mabkley,  Aabon  S.,  Chicago  &East.  111.  R.  R.  Co.,  Danville,  II L 

Mabkley,  John  H.,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria, 111. 

Manning,  A.  B.,  M.,  K.  &  T.  Ry.,  Parsons,  Kan. 

MoGehee,  G.  W.,  Mobile  &  Ohio  R'd  Co.,  Okolona,  Miss. 

McGonagle,  W.  A.,  Duluth  &  Iron  Range  R'd  Co.,  Two  Har- 
bors, Minn. 

MgIntybb,  James,  Mahoning  Div.  Erie  R.  R.,  Central  Depot,. 
Cleveland,  Ohio. 

Mebbick,  A.  W.,  Chicago  &  North  Western  Ry.,  Huron,  S.  D. 

Millbneb,  S.  S.,  B.  &  O.  Southwest  R.  R.f  Washington,  Ind. 

Patterson,  Samuel  F.,  Boston  &  Maine  B.  B.,  Concord,  N.  H. 

Pickering,  B.  F.,  Boston  &  Maine  B.  B.,  Sanborn ville,  N.  H. 

Bogebs,  Walteb  A.,  C,  M.  &  St.  P.  By.,  Chicago,  111. 

Schall,  Frederick  E.,  Lehigh  Valley  B.  B.,  So.  Bethlehem,  Pa. 

Smith,  W.  E.,  Chicago,  Mil.  &  St.  Paul  By.,  Green  Bay,  Wis. 

Shane,  A.,  Toledo,  St.  L.  &  Kansas  City  B.  B.,  Frankfort,  Ind. 

Sheldon,  J.  B.,  New  York,  New  Haven  &  Hartford  B.  B.,  Woon- 
socket,  B.  I. 

Shobt,  M.  D.,  E.  J.  A  E.  B.  B.,  Joliet,  111. 

Stannabb,  James,  Wabash  By.,  Moberly,  Mo. 

Stbain,  T.  M.,  Wabash  By.,  Springfield,  111. 

Tanner,  Frank  W.,  Missouri  Pacific  By.,  Atchison,  Kan. 

Thobn,  J.  O.,  C,  B.  &  Q.  By.  Co.,  Beards  town,  111. 

Thompson,  N.  W.,  P.,  F.  W.  &  C.  By.,  W.  Div.,  Ill  Gay  St. ,. 
Fort  Wayne,  Ind. 

Tilley,  Charles  M.,  Mex.  National  B.  B.,  Laredo,  Texas. 

Tippett,  John  B.,  P.  P.  M.  By.,  Peoria,  111. 
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Travis,  O.  J.,  111.  Cent.  By.,  Chicago,  111. 

Vandergrift,  C.  W.,  C.  &  O.  By.,  Huntington  Div.,  Alderson, 

W.  Virginia. 
Zimmerman,  A.,  Union  Pacific,  Denver  &  Gulf  By.,  Denver,  Colo. 

The  following  applicants  for  membership,  subsequently 
elected,  were  also  present : 

William  A.  Fort,  Southern  By. 
H.  Bbttinohouse,  C.  &  N.  W.  By. 
H.  M.  Hrnson,  C.  &  N.  By. 
A.  J.  Austin,  M.,  K.  AT.  By. 

President. — Reading  of  the  minutes  of  the  last  meeting  is 
the  next  order  of  business. 

Mr.  Cummin. — Mr.  President,  as  the  minutes  of  the  last 
meeting  have  been  printed  and  been  in  the  hands  of  the  mem- 
bers for  about  nine  months,  I  move  you,  sir,  that  this  be  dis- 
pensed with,  and  the  minutes  as  printed  be  approved. 

Motion  seconded  and  earned. 

President. — The  report  of  Committee  on  Applications  for 
membership  will  be  next. 

Mr.  J,  H.  Markley  read  the  report  of  Committee  on  Applica- 
tions for  membership. 

St.  Louis,  Mo.,  Oct.  16,  1900. 
Mr.  President  and  Gentlemen  : 

Yonr  Committee  on  Applications  beg  leave  to  recommend  the 
election  of  the  following  gentlemen  : 

Willi  am  A.  Fort,  Southern  By. 
C.  H.  Davis,  Barclay  B.  B.  Co. 
H.  Bbttinohouse,  C.  A  N.  W.  By. 
H.  M.  Hskson,  C.  &  N.  By. 
A.  J.  Austin,  M. ,  K.  &  T.  By. 

J.  H.  Markley, 

Committee. 

President. — You  have  heard  the  report  of  Committee  on  Ap- 
plications for  membership.  If  no  objection  they  will  be  admit- 
ted to  membership  in  this  Association.    What  is  your  pleasure? 

Mr.  Cummin. — I  move  that  the  secretary  be  instructed  to 
cast  one  ballot  for  the  names  of  all  these  gentlemen. 

Motion  carried. 
2 
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Secretary- — Mr.  President,  the  motion  has  been  complied 
with. 

President. — I  take  pleasure  in  declaring  the  gentlemen 
named  members  of  this  Association.  If  any  of  them  are  pres- 
ent, wonld  ask  them  to  kindly  step  forward  and  the  convention 
will  be  at  ease  for  five  minutes  to  allow  the  new  members  to  be 
introduced. 

A  brief  recess  was  then  taken  to  introduce  the  new  members, 
after  which  the  president  delivered  his  annual  address. 

President. — The  annual  address  is  a  duty  incumbent  on  the 
president  to  perform,  required  by  the  by-laws  of  the  Associa- 
tion. It  is  gratifying  to  me,  and  I  know  it  is  to  the  members 
as  well,  to  meet  again  in  the  Tenth  Annual  Convention  in  this 
city,  the  birthplace  of  this  Association,  to  renew  old  acquaint- 
ances so  valuable  to  us,  and  to  meet  new  friends  and  members. 
I  often  look  back  over  the  past  ten  years,  during  the  existence 
of  this  Association,  to  think  of  the  new  acquaintances  made 
and  the  lessons  taught,  that  can  only  be  taught  through  the 
instrumentality  of  the  Association,  not  alone  during  the  ses- 
sions, but  by  mingling  and  conversing  personally  with  the 
members  during  these  meetings.  On  the  other  hand  we  look 
back  with  sorrow  to  think  of  those  that  have  passed  to  that 
other  land  never  to  return,  hoping  and  praying  we  may  all 
meet  again  where  sorrow  and  parting  are  unknown. 

During  the  year,  one  member,  Mr.  G.  W.  Hinman,  super- 
intendent of  bridges  and  buildings,  L.  &  N.  Ry.,  Evansville, 
Ind.,  passed  away  on  June  16,  1900,  leaving  another  vacant 
chair  in  our  midst.  Mr.  Hinman  will  long  be  remembered  by 
his  associates  and  friends. 

During  the  year,  the  proceedings  of  our  meeting  at  Detroit 
have  been  published  and  distributed,  and  are,  as  they  always  arc, 
a  credit  to  our  Association,  more  particularly  to  our  secretary, 
nnder  whose  watchful  eye  they  are  edited.  The  treasury  is  in 
better  and  more  prosperous  condition,  with  a  larger  balance  on 
the  proper  side,  than  ever  before,  as  the  treasurer's  report  will 
show.  At  the  annual  meeting  of  the  Executive  Committee, 
held   February  19,  1900,  in  this  city,  the  president  was  in- 
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structed  to  create  and  appoint  a  committee  to  select  subjects 
for  discussion  at  this  meeting,  which  was  complied  with  by 
circular  letter,  dated  February  24, 1900,  naming  C.  C.  Mallard, 
A.  Zimmerman,  E.  Fisher,  James  Mclntyre,  and  Fred  Filers. 
Proposition  from  H.  I.  Brigance  &  Co.,  of  New  York,  to  print 
the  next  annual  proceedings,  free  of  charge,  for  the  advertising 
privileges,  was  rejected,  believing  it  to  be  not  to  the  best  inter- 
est of  the  Association  to  do  so.  It  is  also  gratifying  to  note 
the  harmonious  relations  existing  at  all  times  between  the  offi- 
cers and  members  of  this  Association,  not  a  word  of  conten- 
tion existing.  I  desire  to  thank  all  membere  of  the  Associa- 
tion for  their  kind  and  cordial  treatment  and  support  during 
my  term  of  office. 

President. — Next  will  be  the  annual  report  of  the  Executive 
Committee. 

The  annual  report  of  the  Executive  Committee  was  then  read 
by  Secretary  Patterson. 

ANNUAL  REPORT  OF  EXECUTIVE  COMMITTEE. 

Abstract  of  Minutes  of  Meeting  of  Executive  Committee 
held  at  Hotel  Cadillac,  Detroit,  Mich.,  October  18, 
1900. 

Meeting  called  to  order  by  the  chairman,  Mr.  T.  M.  Strain, 
at  4 :  55  o'clock  p.  m. 

Present :  T.  M.  Strain,  James  Stannard,  Arthur  Mont- 
zheimer,  N.  W.  Thompson,  S.  F.  Patterson,  and  Aaron  S. 
Mark  ley.        • 

Minutes  of  the  last  meeting  were  read  and  approved. 

Bill  for  badges  ordered  to  be  paid. 

Secretary  instructed  to  select  two  members  to  assist  in 
editing  Proceedings.  Secretary  instructed  to  print  1,000 
copies  of  the  Ninth  Proceedings. 

Mr.  T.  M.  Strain  and  Mr.  James  Stannard  were  appointed 
a  local  committee  to  make  arrangements  for  our  next  conven- 
tion, to  be  held  in  St.  Louis,  Mo.,  in  1900.  President  in- 
structed to  present  a  program  for  our  next  convention  at  the 
next  committee  meeting. 

On  motion  adjourned,  subject  to  the  call  of  the  chairman. 
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Abstract  of  Minutes  of  Meeting  at  St.  Louis.  Mo.,  Feb- 
ruary 19,  1900. 

Agreeable  to  the  call  of  the  chairman,  the  Executive  Com- 
mittee was  called  to  order  at  the  Southern  Hotel,  St.  Louis, 
at  10 :  30  o'clock  a.  m.,  Feb.  19,  1900. 

Present :  T.  M.  Strain,  S.  F.  Patterson,  N.  W.  Thompson, 
Aaron  S.  Markley,  John  H.  Markley,  James  Stannard, 
Arthur  Montzheimer,  F.  W.  Tanner,  and  H.  D.  Cleaveland. 

Minutes  of  last  meeting  read  and  approved. 

Letters  were  read  from  several  members  regretting  their 
inability  to  be  present. 

On  motion,  it  was  ordered  that  the  president  secure  some 
member  to  prepare  and  read  a  paper  on  some  interesting  sub- 
ject at  the  next  annual  convention. 

On  motion,  president  instructed  to  appoint  a  committee  to 
prepare  subjects  for  discussion,  and  report  at  our  next  con- 
vention. 

President  appointed  for  this  committee,  C.  C.  Mallard,  A. 
Zimmerman,  £.  Fisher,  Jas.  Mclntyre,  John  Foreman,  and 
Fred  Eilers. 

Mr.  J.  H.  Cummin  was  appointed  a  committee  to  procure 
badges  for  our  guests. 

On  motion  of  Mr.  James  Stannard,  voted  to  meet  at  the 
Southern  Hotel,  St.  Louis,  Mo.,  Oct.  16,  17,  and  18,  1900, 
for  our  next  annual  convention. 

On  motion,  adjourned  to  meet  at  the  Southern  Hotel, 
St.  Louis,  Mo.,  Monday  evening,  Oct.  15,  190G,  at  8  o'clock 
p.  m. 

Abstract  or  Meeting  at  St.  Louis,  Mo.,  October  15,  1900. 

Meeting  called  to  order  by  President  A.  S.  Markley,  at  the 
Southern  Hotel,  St.  Louis,  Mo.,  at  7  :  40  p.  m.,  Oct.  15, 1900. 

Present:  Aaron  S.  Markley,  S.  F.  Patterson,  N.  W. 
Thompson,  Walter  G.  Berg,  James  Stannard,  W.  A.  Mc- 
Gonagle,  J.  H.  Cummin,  A.  Zimmerman. 

By  motion,  C.  M.  Large  and  B.  F.  Pickering  were  invited 
to  attend  the  meeting.  Mr.  A.  S.  Markley  appointed  chair- 
man in  absence  of  T.  M.  Strain. 
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Minutes  of  last  Executive  Committee  meeting  read  and 
approved.  • 

Mr.  Cummin  reported  that,  as  authorized  by  Executive 
Committee,  he  had  arranged  for  badges  for  guests. 

The  secretary  presented  a  highly  satisfactory  report  as  to 
the  condition  of  the  Association.     Report  accepted. 

On  motion,  eight  members  were  ordered  dropped  from  the 
rolls  on  account  of  being  in  arrears  for  dues,  the  secretary  in 
notifying  them  to  call  attention  that  any  member  thus  dropped 
could  be  reinstated  by  payment  of  all  dues  in  arrears. 

On  motion,  the  secretary  was  ordered  to  remit  all  dues  of 
A.  C.  Olney  to  date. 

It  was  decided  to  suspend  action  on  thirteen  members  two 
years  in  arrears  for  dues. 

The  secretary  was  ordered  to  charge  all  members  receiving 
a  second  official  badge  of  the  Association  seventy-five  cents, 
and  if  badge  is  returned  to  the  secretary  after  use  during  a 
meeting,  then  the  charge  to  be  refunded. 

Moved,  that  the  present  method  of  payment  of  bills  by 
secretary  contracting  regular  indebtedness  for  current  ex- 
penses and  payment  of  same,  subject  to  subsequent  approval 
by  the  Executive  Committee,  be  continued.   Motion  carried. 

Resignation  of  Joseph  M.  Staten,  as  vice-president,  read, 
and  ordered  referred  to  the  Nominating  Committee. 

On  motion  the  salary  of  the  secretary  for  the  present  year 
was  fixed  at  $300. 

The  abstract  of  the  minutes  of  the  three  meetings  of  the 
Executive  Committee  during  the  year  read  and  approved,  and 
ordered  submitted  to  the  Convention  as  the  annual  report  of 
the  Executive  Committee.  The  minutes  of  the  present  meet- 
ing read  and  approved. 

On  motion,  adjourned  at  9  p.  m. 

S.  F.  Patterson, 

Secretary. 

President. — You  have  heard  the  reading  of  the  report  of 
the  Executive  Committee.  If  no  objection  the  report  will 
stand  approved  as  read,  and  be  incorporated  in  the  printed 
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proceedings  of  our  convention.     The  next  report  will  be  the 
secretary's  report. 

The  secretary's  report  read  by  Secretary  Patterson  : 

REPORT  OF  SECRETARY. 

Officers  and  Members  of  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings : 

Gentlemen  :  Your  secretary  submits  the  following  report  for  the 
year  ending  Oct.  16,  1000:  The  convention  adjourned  at  Detroit, 
Mich.,  Oct.  18,  1890,  to  meet  at  St.  Louis,  Mo.,  Oct.  16,  1900.  The 
Executive  Committee  appointed  Mr.  T.  M.  Strain  and  Mr.  James 
Stannard  a  local  committee  to  secure  hotel  accommodations,  etc., 
for  our  Tenth  Annual  Convention.  At  a  well  attended  meeting  of 
the  Executive  Committee  held  in  St.  Louis  in  February,  1900,  they 
reported  and  recommended  that  the  Southern  Hotel  be  named  as  the 
place  for  our  next  convention,  which  report  was  accepted,  and  in- 
structions given  them  to  make  proper  arrangements  for  our  con- 
vention. 

At  the  request  of  the  U.  S.  Commissioner  at  the  Paris  Exposition, 
a  complete  set  of  our  Proceedings,  including  the  ninth,  were  bound 
and  presented  to  him  for  exhibition  at  the  Paris  Exposition,  which 
action  was  approved  by  the  Executive  Committee. 

One  thousand  copies  of  the  Proceedings  were  printed  and  dis- 
tributed as  usual.  Twice  has  the  unwelcome  visitor  called  upon  us 
and  taken  two  of  our  number  from  us,  Mr.  C.  G.  Word  en  of  the  S.  F. 
Pacific  R.  R.  and  Mr.  6.  W.  II in  man  of  the  Louisville  <fc  Nashville 
R.  R.  I  have  been  unable  to  find  out  particulars  in  regard  to  the 
death  of  Mr.  Worden,  in  1899.  Mr.  Hinman  received  injuries  in  a 
railroad  accident,  from  which  he  never  recovered,  and  died  after  a 
long  illness.  Thus  our  roll  is  diminished.  We  have  now  on  our 
rolls  146  names.  The  year  has  been  a  busy  one,  and  I  am  glad  to 
report  our  Association  in  a  very  flourishing  condition. 

FINANCIAL. 

Dr. 

Cash  on  hand,  at  last  report          ....  $271.25 

Cash  received  for  dues  and  new  members    .        .  401.75 

Cash  received  for  advertisements  ....  905.00 

Cash  received  for  sale  of  books  and  tables  .        .  73.50 


Total  $1,651.50 

O. 

By  cash  paid  out  for  which  I  hold  vouchers        .        $923.37 
By  cash  paid  treasurer 500.00 

Total  paid  out  $1,423.37 

Balance  in  my  hands $228.13 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary. 
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Secretary* — I  would  say  in  connection  with  this  that  I  wish 
to  thank  the  members  for  their  courteous  treatment  given  me 
in  the  performance  of  my  duties. 

President. — Yon  have  heard  the  secretary's  report.  If  no 
objection,  it  will  stand  approved  as  read.  We  will  now  listen 
to  the  treasurer's  report. 

REPORT  OF  THE   TREASURER. 

(Read  by  the  Assistant  Secretary,  Mr.  Merrick). 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Tour  treasurer  submits  the  following  report: 

Oct.  17,  1899,  cash  on  hand $219.51 

Sept  24,  1900,  received  from  S.  F.  Patterson,  secretary        .        500.00 

Leaving  balance  on  hand $719.51 

N.  W.  Thompson, 

Treasurer, 
,    St.  Louis,  Mo.,  Oct.  16,  1900. 

President. — You  have  heard  the  report.  If  no  objection, 
it  will  stand  approved  as  read. 

Secretary. — T  think  it  would  be  well,  Mr.  President,  to  refer 
these  reports  to  the  Auditing  Committee,  and  I  therefore  make 
such  a  motion. 

Motion  seconded  and  carried. 

President. — The  next  will  be  the  report  of  the  Committee  on 
Memoirs. 

Report  of  that  committee  was  then  read  by  Mr.  Berg. 

REPORT  OP  COMMITTEE  OX  MEMOIRS. 

Your  Committee  on  Memoirs  presents  herewith  memoirs  of  our 
deceased  members,  as  follows:  C.  G.  Worden,  who  died  in  Southern 
California  during  the  summer  of  1899,  and  G.  W.  Hinman,  who  died 
at  Evansville,  Ind.,  June  6,  1900. 

Walter  G.  Bero, 
Committee, 
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MEMOIRS   OF   DECEASED   MEMBERS. 

MEMOIR.* 

C.   <x.  WORDEN. 

Elected  Membeb October  18, 1892. 

Died 1899. 

C.  6.  Worden,  who  died  during  the  summer  of  1899  in  Southern 
California,  was  superintendent  of  bridges  and  buildings  of  the  South- 
ern California  Railroad,  with  headquarters  at  Los  Angeles,  Cal. 

He  was  elected  a  member  of  the  Association  at  Cincinnati,  O., 
October  18,  1892. 

He  was  appointed  in  1892  a  member  of  the  committee  on  the  sub- 
ject, "  Best  bridge,  wood,  combination,  or  iron,"  and  in  1895,  simi- 
larly on  the  subject,  "Local  stations  for  small  towns  and  villages." 

At  the  Sixth  Annual  Convention  at  Chicago,  October,  1896,  be  pre- 
sented a  very  valuable  paper  on  "  Erection  of  plate-girder  bridges," 
giving  more  particularly  a  detailed  description  of  the  renewal  of  a 
wooden  trestle  by  an  iron  viaduct  over  the  Arroyo  Seco  on  the  South- 
ern California  Railroad  with  very  interesting  data  of  detail,  costs,  and 
photographic  illustrations  of  the  progress  of  the  work,  which  was 
done  under  his  charge. 

Suitable  resolutions  in  regard  to  his  decease  were  adopted  by  the 
Association  at  St.  Louis,  Mo.,  on  October  16, 1900. 

MEMOIR. 

George  W.  Hinman. 

Charter  Membeb September  25,  1891. 

Fourth  Vice-President 1891-92. 

Second  Vice-President 1892-' 93. 

Third  Vice-President 1897-98. 

Died June  6,  1900. 

George  W.  Hinman  was  born  at  Canaan,  Conn.,  on  June  15,  1832, 
and  died  in  Evans ville,  Ind.,  June  6,  1900,  nearly  68  years  old.  His 
death  was  due  to  an  injury  to  his  spine  sustained  in  an  accident  while 
riding  on  a  handcar  over  his  division  of  the  Louisville  <fe  Nashville 
Railroad  on  an  inspection  trip  in  July,  1898.  He  recovered  to  a  suffi- 
cient extent  to  resume  his  duties  and  in  January,  1899,  having  over- 
taxed his  strength,  which  he  had  not  fully  regained,  he  suffered  a 
8 light  hemorrhage  on  the  brain  and  was  forced  to  give  up  his  active 
duties  on  the  railroad  during  the  following  summer.  During  the 
spring  of  1900  his  spinal  injury  became  more  acute  and  was  the  imme- 
diate cause  of  his  death  on  June  6,  1900. 

He  started  in  early  life  as  a  mill  builder  and  later  on  connected  him- 
self with  various  bridge  building  firms  in  Springfield,  Mass.,  and 
erected  bridges  and  buildings  on  the  different  railroad  lines  in  Massa- 
chusetts, Connecticut,  and  New  York.  In  1876  he  entered  the  service 
of  the  St.  Louis  <fc  Southeastern  R.  R.,  subsequently  merged  into 
the  Louisville  &  Nashville  R.  R.,  and  remained  with  that  line  until 
his  death,  a  period  of  twenty-four  years,  occupying  the  position  of 
superintendent  of  bridges,  buildings,  and  water  supply  of  the  St. 
Louis  and  Henderson  divisions  of  the  Louisville  &  Nashville  R.  R., 
with  headquarters  at  Evans  ville,  Ind. 

He  married  in  1863,  Mrs.  C.  E.  Johnson  of  Troy,  N.  Y.,  who  survives 
him,  as  also  one  daughter,  Mrs.  John  W.  Hodgen  of  St.  Louis,  Mo. 

♦Memoir  prepared  from  records  in  tbe  Proceedings  of  the  Association. 
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Mr.  Hinman  had  a  strong  personality  and  was  active  and  energetic 
throughout  his  railroad  career.  He  had  many  warm  friends  in  the 
profession  and  enjoyed  the  confidence  of  his  railroad  associates  and 
superior  officers  in  a  marked  degree. 

Mr.  Hinman  was  a  charter  member  of  the  Association,  having 
joined  at  the  first  convention  held  at  St.  Louis,  Mo.,  on  September  25, 
1891.  He  was  one  of  the  organizers  of  the  Association  and  was 
elected,  at  the  first  meeting,  fourth  vice-presftlent  of  the  Association. 
He  subsequently  was  elected  second  vice-president  in  October,  1892, 
and  third  vice-president  in  October,  1897.  With  the  hearty  good- will 
and  support  that  he  had  from  all  the  members,  there  is  no  doubt  that 
he  would  have  succeeded  to  the  presidency  of  the  Association  for  the 
year  1899  or  1900  if  the  accident  that  he  met  with  in  1898  had  not 
incapacitated  him. 

He  was  present  at  every  meeting  of  the  Association,  excepting 
those  at  Denver  and  Philadelphia,  up  to  the  time  of  the  accident, 
namely,  at  St.  Louis  in  1891,  Cincinnati  in  1892,  Kansas  City  in  1894, 
New  Orleans  in  1895,  and  Chicago  in  1896. 

He  served  on  the  Committee  on  Relief  continuously  from  1891  to 
1899;  on  the  Committee  on  Applications  continuously  from  1892  to 
1897;  on  the  Committee  on  Subjects  in  1892  and  1896;  and  on  the 
Auditing  Committee  in  1895  and  1896. 

He  was  a  member  of  the  several  committees  appointed  to  report  on 
technical  subjects,  as  follows: 

In  1891,  on  ''Interlocking Signals." 

In  1892,  on  "  Coaling  Stations." 

In  1894,  on  **  Erecting  Plate-Girder  Bridges." 

In  1895,  on  "Protection  of  Trestles  from  Fire." 

In  1866,  on  "  Methods  of  Heating  Buildings." 

In  1897,  on  "  Pile  Kings  and  Methods  of  Protecting  Pile  Heads  in 
Driving." 

In  1898,  on  "  Necessary  and  Kind  of  Tools  for  the  Proper  Equipment 
of  a  Gang  of  Bridge  Men." 

In  addition  to  the  work  as  a  member  or  chairman  of  these  commit- 
tees. Mr.  Hinman  took  a  lively  interest  in  the  business  transactions 
of  the  Association  and  the  technical  discussions.  He  was  an  emi- 
nently practical  bridge  builder  and  understood  how  to  offer  his  views 
concisely  and  clearly  in  debates  on  all  questions  connected  with  the 
work  of  the  profession. 

The  above  enumeration  of  positions  Mr.  Hinman  occupied  and  the 
work  performed  by  him,  as  also  his  steady  attendance  at  meetings,  is 
a  clear  indication  of  the  value  he  attributed  to  the  Association  and  the 
esteem  he  was  held  in  by  his  fellow-members.  He  was  faithful  to 
every  obligation  that  he  assumed,  whether  as  an  officer,  a  member,  or 
as  chairman  of  a  committee  of  the  Association.  His  interest  in  the 
Association  did  not  wane  even  with  his  failing  health.  During  his 
last  davs,  on  recovering  partial  consciousness,  after  an  unusual  spell 
of  weakness,  the  one  thought  that  seemed  uppermost  in  his  mind  was 
to  endeavor  to  give  instructions,  almost  inauaibly,  to  have  the  secre- 
tary of  our  Association  notified  of  his  condition. 

This  partial  record  of  Mr.  H  in  no  an' 8  faithfulness  to  his  railroad  in- 
terests, his  devotion  to  our  Association,  his  practical  ability,  his 
genial  manner  and  his  warm  friendship  for  many  members  of  our 
Association,  will  serve  as  an  object  lesson  and  incentive  to  all  young 
men  in  the  profession  and  to  those  of  our  members  who  were  not 
fortunate  to  know  him  well.  His  intimates  will  recognize  in  this 
brief  memoir  a  fitting  tribute  to  the  memory  of  a  dear  friend  and 
honored  associate,  of  whose  life's  work  it  can  be  truly  stated,  u  Well 
done,  thou  good  and  faithful  servant." 
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The  Committee  on  Obituary  reported  suitable  resolutions  with 
reference  to  Mr.  Hin man1 8  decease,  at  the  Convention  at  St.  Louis,. 
Mo.,  October,  1900. 

On  motion,  the  report  of  the  Committee  on  Memoirs  was- 
ordered  to  be  accepted,  approved,  and  printed  in  the  regular 
proceedings. 

President. — The  next  will  be  the  report  of  the  Committee 
on  Relief. 

The  report  of  Committee  on  Relief  was  then  read  by  Mr. 

Merrick. 

St.  Louis,  Mo.,  Oct  16,  1900. 

To  the  Officer*  and  Members  of  the  Association  of  Railway  Supeiin- 
tendents  of  Bridges  and  Buildings : 

Your  Committee,  appointed  at  our  last  meeting,  on  Relief,  are 
pleased  to  say  that  during  the  past  year  there  has  been  but  one  appli- 
cation, which  was  from  Mr.  M.  M.  Carrey,  formerly  with  Iowa  Cen- 
tral Railway  Co. 

Your  Committee  on  Investigation  found  Mr.  Garvey  three  years  in 
arrears  for  dues,  and  deemed  it  best  to  not  press  his  claim. 

In  our  opinion,  all  members  being  three  years  and  over  in  arrears- 
should  be  dropped  from  our  list. 

Your  committee  prepared  a  blank  for  use  of  Relief  work,  the  adop- 
tion of  which  they  would  respectfully  recommend. 

Respectfully  submitted, 

M.  Riney, 
Jas.  Stannard, 

Committee, 

Association  of   Railway  Superintendents  of   Bridges    and 

Buildings. 

relief. 

190  . 

Mr 

Dear  Sir:  Mr ". 

formerly  with  "the 

R.  R.  Co.,  is  now  out  of  employment.  Kindly  fill  out  and  return 
blank  below,  advising  if  you  can  furnish  him  with  employment,  or 
know  of  any  opening  that  he  might  be  able  to  secure. 

Yours  truly, 

Committee. 

Mr 

Chairman  of  Relief  Committee. 

I  can  furnish  Mr with 

employment  in  capacity  of 

Yours  truly, 
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President. — Gentlemen,  you  have  heard  the  report  of  Com- 
mittee on  Relief. 

Mr.  Cummin. — I  move  that  the  report  be  received,  and  the 
blank  recommended  by  the  committee  be  adopted. 

Motion  carried. 

President. — The  next  in  order  on  the  programme  is  the 
payment  of  annual  dues.  The  Association  will  be  at  ease  for 
five  minutes. 

President. — The  next  in  order  on  the  programme  is  com- 
mittee appointments,  which  I  will  announce  as  follows : 

AUDITING  COMMITTEE. 

B.  F.  Pickering,  C.  P.  Austin,  A.  Shrfne. 

NOMINATING  COMMITTEE. 

J.  H.  Cummin,  James  Stannard,  W.  A.  McGonagle. 

COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

C.  C.  Mallard,  A.  Zimmerman,  A.  B.  Manning,  J.  S.  Berry,  F.  W» 
Tanner,  C.  Carr,  E.  Fisher,  F.  £.  Scliall,  J.  Foreman,  James  Mclntyre,. 
W.  O.  Eggleston,  F.  Eilers,  F.  G.  Jonah. 

COMMITTEE  ON  RESOLUTIONS. 

Walter  G.  Berg,  W.  M.  Clark,  A.  W.  Merrick. 

President. — For  the  Committee  on  Memoirs  we  will  con- 
tinue Mr.  Berg  on  that  committee.  This  closes  the  morning 
session  of  the  Association,  and  motion  to  adjourn  will  now  be 
in  order. 

Mr.  Stannard. — I  move  to  adjourn  until  2  o'clock. 

Mr.  Cummin. — We  have  a  little  time  yet  before  noon,  and 
I  would  suggest  that  the  motion  to  adjourn  be  withdrawn,  and 
we  go  ahead  with  the  business  before  us. 

Mr.  Stannard. — Mr.  President,  I  will  withdraw  my  motion 
to  adjourn. 

President. — We  will  hear  the  reading  of  the  letters  that 
have  been  received. 

Assistant  secretary  thereupon  read  letters  from  the  follow- 
ing members,  expressing  regret  on  account  of  their  inability  to 
attend  the  convention : 

C.  C.  Mallard,  H.  D.  Cleaveland,  W.  B.  Yereance,  Onward 
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Bates.  W.  M.  Noon,  John  Foreman.  J.  Y.  Hill,  and  G.  W. 
Andrews. 

Mr.  Lichty. — I  hare  a  letter  from  Mr.  Riney.  requesting 
me  to  aaj  be  is  unable  to  be  present. 

President. — I  have  a  letter  from  Mr.  Mootzbetmer,  regret- 
ting very  much  that  be  could  not  attend. 

Mr.  Cummin. — I  would  state  that  two  weeks  ago  I  risked 
Mr.  Andrews,  one  of  oar  past  presidents,  and  he  had  just 
received  orders  to  more  his  headquarters,  and  also  his  family, 
and  no  one  regretted  it  more  than  he  did  that  he  would  be  on- 
able  to  be  with  ns. 

President. — We,  of  coarse,  regret  that  so  many  of  our 
members  could  not  attend  with  as.  I  know  circumstances 
come  op  over  which  we  have  no  control,  and  I  am  very  sorry 
to  have  them  absent,  as  I  woald  be  only  too  glad  to  have 
them  here,  as  all  of  as  woald. 

The  assistant  secretary  then  read  the  report  of  the  Com- 
mittee on  Obituary,  prepared  by  Mr.  Geo.  W.  Andrews  on  the 
death  of  Mr.  C.  G.  Worden,  of  the  S.  F.  Pac.  R.  R.,  Wins- 
low,  Ariz.,  also  on  the  death  of  Mr.  G.  W.  H  in  man,  of  the  L. 
AN.  R.  R.  Co..  Rvansville,  Indiana. 

BESOLCTIOSS  OK  DEATH  OF  MB.  C.  G.  WOBDBE. 

Whebeas,  He  who  doeth  all  things  well  has  deemed  it  best  to 
take  from  our  midst  Mr.  C.  6.  Worden,  therefore  be  it 

Resolced,  That  the  members  of  this  Association  earnestly  sympa- 
thize and  sincerely  mourn  with  his  family  in  their  great  loss,  and 
that  be  it  further 

Resolved,  That  a  copy  of  these  resolutions  be  forwarded  to  his 
family,  and  that  a  suitable  memoir  be  drawn  and  inserted  in  our  pro* 
ceedings. 

Geo.  W.  Andrews, 

Committee  on  Obituary. 

RESOLUTIONS  OH  DEATH  OF  MB.  G.  W.   H1XMAE. 

Whereas,  It  has  been  deemed  wise  by  the  Supreme  Architect  of 
the  universe  to  call  from  our  midst  Mr.  6.  W.  Hinman,  and,  as  we 
bow  our  heads  in  mourning,  let  it  be 

Resolved,  That  this  Association  feel  that  its  members  have  met 
with  an  irreparable  loss  in  the  death  of  one,  who  from  its  inception 
wss  ever  one  of  the  most  earnest  workers  and  ardent  helpers  of  our 
Association,  and  though  we  feel  that  this  humble  tribute  is  but  a 
slight  recompense  for  the  msny  hours  that  he  gave  to  the  advance- 
ment of  our  Association,  yet  we  know  that  words  can  but  poorly 
express  what  toe  hearts  of  those  who  know  him  best  feel,  therefore 
be  it  further 
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Resolved,  That  our  sincere  sympathies  be  extended  to  his  family  in 
their  loss,  and  be  it  farther 

<  Resolved,  That  a  copy  of  these  resolutions  be  forwarded  to  his 
family,  and  that  a  suitable  memoir  be  drawn  and  inserted  in  our  pub- 
lished proceedings. 

Geo.  W.  Andrews, 

Committee  on  Obituary. 

President. — Gentlemen  of  the  Convention,  Mr.  C.  G  Wor- 
den  I  do  not  know,  I  cannot  call  him  to  mind,  but  on  June  2, 
1900,  Mr.  N.  W.  Thompson  and  myself  visited  the  bedside  of 
Mr..  G.  W.  Hinman,  by  appointment  made  at  the  meeting  of 
the  Executive  Committee,  held  in  St.  Louis,  Feb.  19,  1900. 
We  had  delayed  our  visit  too  long,  he  having  passed  beyond 
human  recognition,  which  was  very  much  regretted  by  our- 
selves and  family.  Notice  of  his  death,  June  6,  was  received 
by.  telegram.  A  message  of  condolence  was  sent  the  family 
on  behalf  of  the  Association.  It  was  my  pleasure  to  be 
intimately  acquainted  with  Mr.  Hinman.  The  friendship  was 
formed  through  the  various  meetings  of  this  Association  since 
its  birth,  of  which  he  was  a  charter  member.  He  was  always 
ready  and  willing  to  give  any  one  the  benefit  of  his  wide 
experience  in  his  profession.  The  true  character  of  this  man 
is  simply  related  by  one  of  his  men,  a  stranger  to  me,  now 
.in  my.  employ.  He  came  to  me  about  six  weeks  ago,  asking 
if  I  knew  Mr.  Hinman.  I,  of  course,  replied  in  the  affirma- 
tive. He  said  if  there  ever  was  a  friend  truer  than  a  good 
.father,  Mr.  Hinman  had  been  one  to  him.  Continuing,  he 
said,  "  Not  only  myself,  but  many  other  men  on  the  L.  &  N. 
can  truthfully  testify  as  I  have." 

Secretary. — In  connection  with  this,  I  would  say  that  I 
received  a  telegram  on  the  death  of  this  brother,  and  I  imme- 
diately extended  sympathy  to  the  members  of  his  family  on 
behalf  of  this  Association.  I  would  like  to  call  on  Mr. 
Rogers  to  explain  the  absence  of  our  worthy  member,  Mr. 
Onward  Bates. 

Mr.  Rogers. — I  will  just  say  that  Mr.  Bates  has  been  sick 
abed  for  nearly  a  week  with  some  kind  of  rheumatism ;  has 
quite  a  bad  attack  in  the  shoulder.  He  is  very  sorry  not  to 
be  able  to  be  with  us,  and  wanted  me  to  say  that  he  would  be 
with  us  in  spirit  if  not  in  body. 
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The  president  read  a  letter  from  the  American  Hoist  & 
Derrick  Co.,  saying  that  they  had  exhibits  in  the  hotel,  and 
would  be  glad  to  have  any  members  visit  them.  Also  another 
letter  from  the  Gibraltar  Bumping-post  people,  extending  an 
invitation  to  the  members  to  inspect  their  exhibits. 

Secretary. — I  wish  the  members  would  arrange  to  see  the 
exhibits  brought  here,  because  they  are  worthy  of  our  inspec- 
tion,  that  we  may  learn  something  of  them.  I  would  like  to 
have  every  one  make  an  earnest  attempt  to  examine  them. 

President. — The  Alden  Spears  Sons  Co.  have  an  exhibit  of 
asbestos  cold  water  paint.  We  have  used  cold  water  paint  on 
our  line  for  a  number  of  years,  and  it  has  been  giving  very 
good  results  so  far. 

Mr.  Berg. — I  move  to  adjourn  to  meet  at  2  o'clock  p.  m. 

Motion  carried. 

AFTERNOON  SESSION,  TUESDAY,  OCTOBER  16,  1900. 

Upon  reassembling  after  dinner,  the  president  called  upon 
the  assistant  secretary  to  read  any  letters  that  might  have 
been  received. 

Assistant  secretary  then  read  a  letter  addressed  to  Mr. 
Strain,  chairman  of  the  Executive  Committee,  from  Mr.  Mont- 
zheimer,  expressing  his  sincere  regret  on  account  of  not  being 
able  to  attend  the  convention. 

Assistant  Secretary. — The  Standard  Paint  Co.,  manufac- 
turers of  rubberoid  roofing,  have  a  representative  present,  and 
an  exhibit. 

President. — The  next  order  of  business  will  be  the  reading 
of  a  paper  by  Mr.  Walter  G.  Berg,  chief  eugincer  Lehigh 
Valley  R.  R.,  and  past  president  of  this  Association,  on  the 
subject,  "The  Education  of  Railroad  Men  for  Subordinate 
Positions  of  Responsibility,  more  Particularly  with  Reference 
to  Employes  of  the  Bridge  and  Building  Department  of 
Railroads." 

Paper  read  by  Mr.  Berg.     (See  paper.) 

Mr.  Cummin. — As  Mr.  Berg,  I  believe,  at  this  meeting  was 
appointed  chairman  of  Committee  on  Resolutions,  and  knowing 
as  I  do  his  well  known  modesty,  I  would  like  to  take  that  part 
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of  the  business  out  of  his  hands,  and  move  that  the  hearty 
thanks  of  this  Association  be  tendered  Mr.  Berg  for  the  paper 
just  read. 

President. — It  is  a  paper  that  is  well  worth  our  considera- 
tion. It  is  certainly  a  valuable  one,  and  presents  a  lesson  that 
we  will  all  profit  by.     All  in  favor  of  the  question  will  say  aye. 

Motion  carried. 

Assistant  secretary  read  a  letter  from  Fairbanks,  Morse  & 
Co.,  inviting  the  members  to  visit  their  warehouse  at  Washing- 
ton avenue,  to  see  their  full  exhibit  of  jacks,  etc. 

President. — We  can  testify  as  to  their  machinery,  and  I 
would  like  to  see  as  many  as  can  go  round  and  call  on  them. 

President. — The  next  order  of  business  will  be  committee 
reports.     Mr.  Danes,  your  committee  is  the  first  on  the  list. 

Subject  number  one,  u  Necessary  and  Kind  of  Tools  for  the 
Equipment  of  a  Gang  of  Bridge  Men." 

Report  read  by  Mr.  W.  S.  Danes,  chairman.     (See  report.) 

President. — The  report  as  just  read  by  Mr.  Danes  is  cer- 
tainly a  good  one,  and  a  gang  equipped  with  the  toeki  specified 
by  him  would  be  able  to  do  most  any  kind  of  work. 

President. — The  second  subject  to  be  read  is  number  twp, 
"  Best  Snow  Fence— Stationary  or  Portable."  W.  E.  Smith, 
•chairman. 

Report  read  by  Mr.  Smith.     (See  report.) 

President. — The  Committee  on  Snow  Fences  have  certainly 
covered  their  subject  well.  Their  advice,  where  snow  drifts 
on  the  track,  is  certainly  good. 

President. — The  next  subject  will  be  number  three,  "Best 
Method  of  Erecting  Track  Scales — Suspended  or  under  Track." 
Mr.  Cleaveland  is  not  present  and  we  will  look  to  Mr.  Clark  for 
the  report. 

Report  read  by  Mr.  Clark.     (See  report.) 

President. — You  have  heard  the  report  of  Committee  on 
Scales,  which  like  the  others  is  very  good. 

President. — The  next  subject  before  us  is  number  four,  "  Is 
Concrete  the  most  Suitable  and  Economical  Material  for  Bridge 
Piers  and  Abutments  and  Railway  Culverts  aad  Arches?"  Mr. 
Rogers  is  chairman. 


34 

in  Detroit,  and  I  would  like  to  have  the  benefit  of  any  experi- 
ence that  any  of  the  members  have  had.  (See  discussion  on 
subject  number  one.)  The  first  thing  in  the  morning  will  be 
the  reading  of  a  paper  by  Mr.  Cummin  on  the  History  of 
the  Association,  and  I  hope  all  the  members  will  be  in  here 
promptly. 

Mr.  Berg. — I  would  suggest  that  the  chairman  of  the  com- 
mittees that  wish  to  meet  after  the  close  of  this  meeting,  make 
an  announcement. 

Mr.  Zimmerman. — Mr.  President,  will  you  kindly  announce 
the  names  of  the  Committee  to  Select  Subjects,  and  ask  them 
to  stay  after  this  meeting  is  closed. 

The  president  then  aunounced  the  names  of  the  Committee 
on  Subjects,  Auditing  Committee,  Nominating  Committee, 
Committee  on  Resolutions,  etc. 

President. — Mr.  Zimmerman  is  chairman  of  the  committee 
to  select  subjects,  and  if  all  that  committee  will  meet  here  on 
adjournment  they  will  get  their  part  of  the  work  started,  and  if 
any  of  the  members  have  any  subject  to  suggest,  the  commit- 
tee will  be  glad  to  receive  it  at  this  time. 

On  motion  the  Convention  adjourned  until  the  following 
morning,  Wednesday,  October  17,  9  o'clock  a.  m. 


MORNING  SESSION,  WEDNESDAY,  OCTOBER  17,  1900. 

Convention  called  to  order  promptly,  9  o'clock  a.  m. 

President. — Gentlemen  of  the  convention,  we  have  with  us 
this  morning  the  first  president  of  this  Association,  whom  we 
all  look  to  with  pride,  for  his  labors  in  that  direction  have  been 
very  fruitful,  and  I  would  be  glad  to  have  Mr.  O.  J.  Travis 
step  forward,  if  he  will,  and  occupy  a  chair  at  the  side  of  the 
president. 

Mr.  Travis  modestly  declined  the  invitation. 

President. — Next  will  be  the  report  of  the  Committee  on  the 
History  of  the  Association,  Mr.  Cummin  chairman. 

Paper  read  by  Mr.  Cummin. 
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HISTORY  OF  THE  ASSOCIATION  OF  RAILWAY 
SUPERINTENDENTS  .  OF  BRIDGES   AND 

BUILDINGS. 


In  June,  1891,  Mr.  O.  J.  Travis,  then  superintendent  Bridges 
and  Buildings  of  the  Iowa  Central  Railroad,  issued  a  circular  let- 
ter to  a  number  of  Superintendents  of  Bridges  and  Buildings  of 
the  various  railroads  of  America,  asking  their  views  as  to  the 
desirability  of  organising  an  Association  of  Superintendents  of 
Bridges  and  Buildings.  Favorable  responses  were  received 
from  a  majority  of  those  addressed,  and  St.  Louis,  Mo.,  selected 
as  the  place  for  meeting  and  organizing.  Accordingly,  on 
Sept.  25,  1891,  the  first  meeting  was  held  in  the  commodious 
office  of  Mr.  R.  W.  Green,  of  the  St.  Louis  Car  Wheel  Co.,  in 
the  Bank  of  Commerce  Building,  St.  Louis,  Mo. 

The  meeting  was  called  to  order  at  10  a.  m.  Mr.  H.  M.  Hall 
of  the  then  Ohio  and  Miss.  R.  R.  was  elected  temporary  chair- 
man, and  Mr.  C.  W.  Gooch  of  the  D.,  M.  and  N.  R.  R.  tempo- 
rary secretary. 

There  was  but  little  to  do  at  this  meeting  other  than  effecting 
the  permanent  organization  of  an  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings.  This  was  done  by  th& 
appointment  of  committees  on  permanent  organization,  consti- 
tution, and  by-laws. 

The  following  permanent  officers  were  elected  : 

Mr.  O.  J.  Travis,  Towa  Central  R.  R.,  President, 

Mr.  H.  M.  Hall,  O.  &  M.  R.  R.,  1st  Vice-president. 

Mr.  J.  B.  Mitchell,  C,  C,  C.  &St.  L.  R.  R.,  2<1  Vice-president. 

Mr.  Jas.  Stannard,  Wabash  R.  R.,  3d  Vice-president. 

Mr.  G.  W.  Hinraan,  L.  &  N.,  4th  Vice-president. 

Mr.  G.  M.  Reid,  L.  S.  &  M.  8.,  Treasurer. 

Mr.  C.  W.  Gooch,  D.,  M.  &  N.,  Secretary. 

EXECUTIVE    COMMITTEE. 

Messrs.  W.  R.  Damon,  G.  W.  Mark  ley,  W.  A.  McGonagle, 
G.  W.  McGehee,  G.  W.  Turner,  and  J.  £.  Wallace. 

The  regular  order  of  business  transacted  nt  this  meeting  con- 
sisted of  a  selection  of  subjects  for  report  at  the  next  meeting. 

Cincinnati,  Ohio,  was  selected  as  the  place  for  the  next 
annual  meeting. 
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It  is  »  noteworthy  fact  that  thus  in  our  infancy  there  was 
strong  competition  for  the  meeting  place  of  our  Association, 
St.  Louis,  Chicago,  Cincinnati,  Toledo,  and  Qnincy,  111.,  being 
named.  This  competition  has  gradually  grown  stronger  each 
year,  but  at  no  time  has  it  been  other  than  generous  and 
friendly. 

The  number  of  members  enrolled  at  this  time  numbered  sixty 
and  represented  forty-four  different  railroads. 

The  second  annual  meeting  of  the  A.  of  B.  S.  of  B.  and  B.  was 
held  in  the  Palace  Hotel,  Cincinnati,  Ohio,  October  18,  1892, 
with  1st  Vice-president  Hall  in  the  chair. 

The  roll-call  showed  the  presence  of  twenty-four  of  the  little 
coterie  who  had  met  the  year  before  at  St.  Louis.  Applications 
were  received  and  acted  upon  from  57  gentlemen  representing 
53  railroads. 

During  the  year  the  Association  was  unfortunate  in  losing 
by  the  hand  of  death  two  ot  its  most  zealous  members,  Mr.  Jas. 
DeMars  of  the  W.  k  L.  E.  B.  B.  and  Henry  Dunlap  of  the 
Wabash  B.  B. 

Even  though  in  its  infancy,  the  reports  and  papers  read  at 
this  meeting  were  exceedingly  creditable,  and  some  have  been 
deemed  worthy  of  favorable  criticism  from  many  of  the  best 
technical  journals  not  only  of  this  country  but  of  Europe. 

One  thing  shown  at  this  meeting  was  the  necessity  of  earnest 
cooperation  of  the  members  of  committees  on  the  various  sub- 
jects. Several  of  the  committee  members  seemed  to  labor 
under  the  impression  that  the  reports  were  to  be  the  individual 
opinion  of  committee  members,  and  therefore  sent  out  no 
inquiries  or  made  any  special  investigation  of  the  subject  to  be 
reported  en.  While  this  was  considered  unfortunate  at  the 
time,  it  awakened  the  mass  of  the  members  to  the  necessity  of 
united  and  concentrated  effort.  That  the  resultant  effects  have 
been  beneficial  we  have  only  to  read  the  reports  of  our  subse- 
quent meetings. 

The  following  reports  and  papers  were  read  before  this  meet- 
ing : 

"  Painting  of  Iron  Bridges  for  Railroads." 

"  Framing  and  Protection  of  Howe  Truss  and  Other  Wooden 
Bridges  Against  Fire  and  Decay." 

"Frame  and  Pile  Trestles." 

4 '  Surface  Cattle-guards. " 

' '  Interlocking  Signals. " 

"Iron  and  Vitrified  Pipe  for  Waterways." 

"  Water  Supply  for  Bailroads." 

"The  Advisability  ot  Sharpening  Piles  before  Driving 
Them." 

"  Construction  of  Track  Tanks  for  Water  Supply  for  High 
Speed  Trains. " 

At  this  meeting  the  publisher  of  the  Railway  Age,  Mr.  H.  P. 
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Robinson,  desiring  to  promote  the  interest  and  general  welfare 
of  tbe  Association,  offered  an  annual  prize  of  one  hundred  dol- 
lars'to  be  given  for  the  best  paper  on  some  subject  of  interest 
to  the  members  of  the  Association.  This  offer  was  accepted  by 
the  members  of  the  Association  in  the  spirit  in  which  it  was 
given.  After  one  year's  trial  it  was  found  to  be  an  element  of 
discord  rather  than  one  of  profit,  and  it  was  deemed  wise  to 
eliminate  it.     This  was  done  with  thanks  to  the  donors. 

At  this  meeting  began  that  kind  and  courteous  treatment  of 
the  technical  journals  which  has  continued  throughout  our  his- 
tory, and  for  which  we  have  much  occasion  to  be  grateful. 

The  following  officers  were  elected  : 

Mr.  H.  M.  Hall,  O.  &M.  B.  B.,  President. 

Mr.  J.  £.  Wallace,  Wabash  B.  B.,  1st  Vice-president. 

Mr.  G.  W.  Hinman,  L.  &  N.  B.  B.,  2d  Vice-president. 

Mr.  N.  Thompson,  P.  &  F.  W.  B.  B.,  3d  Vice-president. 

Mr.  C.  E.  Puller,  T.  H.  &  I.  B.  B.,  4th  Vice-president. 

Mr.  8.  F.  Patterson,  C.  k  M.  B.  B.,  Secretary. 

Mr.  G.  M.  Beid,  L.  S.  &  M.  S.  B.  B.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  G.  W.  Andrews,  J.  M.  Staten,  J.  M.  Caldwell,  Q. 
McNab,  Floyd  Ingram,  and  A.  S.  Markley. 

At  this  meeting  also  began  the  unsolicited  courtesies  of  city 
officials,  railroads,  and  others  which  have  always  formed  not 
only  a  pleasant  but  highly  instructive  ending  to  our  annual 
meetings. 

After  a  session  of  two  days,  the  meeting  adjourned  to  meet 
in  Philadelphia,  Oct.  17,  1893. 

THIBD  ANNUAL  MEETING. 

Pursuant  to  order  the  Association  held  its  third  annual  meet- 
ing in  the  Continental  Hotel,  Philadelphia,  Pa.,  Oct.  17,  1893, 
with  President  H.  M.  Hall  in  the  chair.  The  roll-call  showed 
twenty-seven  members  present.  Applications  were  received 
from  eighteen  gentlemen  representing  sixteen  different  rail- 
roads. 

The  inexorable  hand  cf  death  again  visited  us,  and  deprived 
us  of  two  able  and  efficient  members,  Mr.  J.  J.  Trautman  and 
Mr.  W.  S .  Tozzer. 

At  this  meeting  was  commenced  the  discussion  of  reports  of 
previous  years  which  has  been  profitably  continued  up  to  the 
present  time. 

The  following  subjects  were  reported  on  at  this  meeting : 

"Discipline. — Benefits    Derived    and  Who  Are  the  Bene- 
ficiaries ? "  by  Mr.  Geo.  W.  Andrews. ' 
"Turn-tables." 
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"Water  Columns." 

"Coaling  Stations." 

"  Creeping  of  Bails." 

"  Guard  Rails  on  Bridges." 

"Platforms." 

"Best  Bridges." 

"  Best  Method  for  Elevating  Track  for  Curves  on  Bridges." 

The  following  officers  were  elected  : 

Mr.  J.  £.  Wallace,  Wabash  B.  R.,  President. 

Mr.  G.  W.  Andrews,  B.  &  O.  R.  R.,  1st  Vice-president. 

Mr.  W.  H.  McGonagle,  D.  &  I.  R.  R.,  2d  Vice-president. 

Mr.  L.  K.  Spafford,  K.  C,  F.  S.  &M.  Ry.,  3d  Vice-president. 

fyr.  E.  1).  Hines,  N.  &  W.  R.  R.,  4th  Vice-president. 

Mr.  H.  F.  Patterson,  C.  &  M.  R.  R.,  Secretary. 

Mr.  O.  M.  Reid,  L.  S.  &  M.  S.  R.  R.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  Q.  McNab,  A.  S.  Mark  ley,  Floyd  Ingram,  James 
Stannard,  James  H.  Travis,  and  Joseph  H.  Cummin. 

At  this  meeting,  improvement  both  in  papers  and  discussions 
was  plainly  evident,  and  by  them  we  had  shown  thus  early  in 
onr  history  that  our  Association  had  come  to  stay.  On  the  ar- 
rival of  the  members  in  Philadelphia  to  attend  this  meeting, 
they  were  astonished  and  agreeably  surprised  at  the  work  that 
had  been  done  by  the  chairman  of  the  executive  committee,  Mr. 
Geo.  W.  Andrews,  in  his  arrangements  for  their  comfort  and 
pleasure  during  their  stay  in  the  city.  Not  only  had  he  ar- 
ranged for  several  trips  to  points  of  interest  such  as  Cramp's 
ship  yard,  etc.,  but  at  an  enormous  amount  of  labor,  he  had 
compiled  and  had  printed  for  the  benefit  of  the  members,  a 
souvenir  book,  which  was  a  model  of  art.  That  his  labors  were 
fully  appreciated  by  the  members  of  the  Association  was  shown 
by  them  in  a  very  pleasant  manner  before  the  meeting  ad- 
journed. 

After  an  exceedingly  profitable  meeting  of  three  day's  dura- 
tion the  meeting  was  adjourned  to  meet  in  Kansas  City,  Mo., 
Oct.  16,  1894. 

FOURTH  ANNUAL  MEETING. 

October  16,  1894,  the  Association  met  in  4th  annual  session 
in  the  Coates  House,  Kansas  City,  Mo.,  with  President  Wallace 
in  the  chair. 

Immediately  after  the  meeting  was  called  to  order  the  mem- 
bers were  welcomed  to  the  city,  and  extended  the  freedom  of 
the  same  by  Judge  McDougal,  representing  the  mayor,  who  at 
the  time  was  absent  from  the  city.  Mr.  Geo.  W.  Andrews  re- 
sponded in  a  very  graceful  manner. 
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The  roll-oall  showed  thirty-eight  members  present;  nineteen 
applications  were  received  and  favorably  acted  npon. 

Up  to  this  time  fate  seemed  determined  to  deplete  our  ranks 
each  year,  by  the  hand  of  death  in  taking  the  same  number,  for 
we  again  suffered  the  loss  of  two  members,  namely,  Mr.  C.  £. 
Fuller  of  the  T.  H.  &  I.  B.  B.,  and  Mr.  L.  S.  Isdell  of  the  B.  & 
O.  S.  W.  B.  B. 

Among  the  several  able  papers  read  at  this  meeting  one  de- 
serves special  mention, — the  report  on  Cinder  Pits.  This  re- 
port, ably  compiled  by  Mr.  W.  G.  Berg,  of  the  Lehigh  Valley 
B.  K.,  has  been  favorably  commented  upon  by  the  technical 
journals  and  societies  throughout  the  land,  and  has  done  much 
to  increase  the  standing  of  our  Association  with  railroad  men 
in  general. 

Reports  were  made  as  usual  on  subjects  selected  the  year  be- 
fore, and  discussions  of  former  papers  continued. 

The  following  subjects  were  selected  for  investigation  and 
report  at  the  next  annual  meeting: 

1st.  Mechanical  action  and  resultant  effects  of  motive  power 
at  high  speed  on  bridges. 

2d.  Methods  and  special  appliances  for  building  temporary 
trestles  over  washouts  and  burnouts. 

3d.  Strength  of  various  kinds  of  timber  used  in  trestles  and 
bridges. 

4th.  Best  method  of  erecting  plate  girder  bridges. 

5th.  Best  and  most  economical  railway  track  pile  driver 

6th.  Sand  dredgers,  elevators,  etc. 

7th.  Span  limits  for  different  classes  of  iron  bridges  and 
comparative  merits  of  plate  girder  and  lattice  bridges  for  spans 
from  50  to  110  feet. 

8th.  Best  method  of  spanning  openings  too  large  for  box  cul- 
verts, and  too  low  for  arch  culverts. 

9th.  Best  end  construction  for  trestles. 

10th.  Interlocking  signals. 

11th.  Pumps  and  boilers. 

The  following  officers  were  elected: 

Mr.  O.  W.  Andrews,  B.  k  O.  B.  B.t  President. 

Mr.  W.  A.  McGonagle,  D.  &I.  B.  B.  B.,  1st  Vice-president. 

Mr.  L.  K.  Spafford,  K.  C,  P.  S.  A  M.  By.,  2d  Vice-president. 

Mr.  James  Stannard,  Wabash  B.  B.,  3d  Vice-president. 

Mr.  W.  G.  Berg,  Lehigh  Valley  B.  B.,  4th  Vice-president. 

Mr.  S.  F.  Patterson,  G.  &  M.  R.  B.,  Secretary. 

Mr.  G.  M.  Beid,  L.  S.  &  M.  S.  B.  B.f  Treasurer. 

EXECUTIVE     COMMITTEE. 

Messrs.  James  Stannard,  J.  H.  Travis,  J.  H.  Cummin,  B.  M. 
Peck,  J.  L.  White,  and  A.  Shane. 
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After  ft  pleasant  and  profitable  session  of  three  days,  the 
meeting  adjourned  to  meet  in  Atlanta,  Ga.,  Oct.  15,  1895. 

FIFTH  ANNUAL  CONVENTION. 

This  meeting  originally  scheduled  for  Atlanta,  Ga.,  was 
changed  by  the  executive  committee  to  New  Orleans;  this  was 
due  to  the  fact  that  the  exposition  was  held  in  Atlanta  that  year, 
and  owing  to  the  great  rush  of  visitors  to  that  city,  it  was  im- 
possible for  our  committee  to  make  satisfactory  arrangements 
for  the  accommodation  of  our  members. 

Accordingly  on  October  15,  1895,  the  Association  met  in  an- 
nual session  in  the  Hotel  Grunewald,  New  Orleans,  La.,  with 
President  Andrews  in  the  chair. 

Thirty-one  members  responded  to  the  roll-call,  and  nine 
members  arrived  later  in  the  day.  Applications  were  received 
and  favorably  acted  upon  from  seven. 

Among  the  papers  read  at  this  meeting  was  one  of  the  most 
valuable  that  has  at  any  time  been  given  by  the  Association, 
and  our  history  would  certainly  be  incomplete  without  special 
mention  of  the  same.  We  refer  to  the  report  on  "Strength  of 
Bridge  and  Trestle  Timbers,"  compiled  by  Mr.  W.  G.  Berg  of 
the  Lehigh  Valley  B.  B.  This  paper  has  materially  added  to 
the  growth  of  our  membership  and  has  given  us  prestige  both 
at  home  and  abroad.  It  was  referred  to  by  all  the  leading 
technical  journals  of  this  country,  and  a  number  of  those  in 
foreign  lands. 

Among  other  advances  made  during  this  year,  the  following 
may  be  mentioned: 

The  advance  publication  of  committee  reports. 

The  inserting  of  advertisements  in  our  pnblished  proceed- 
ings. 

The  elimination  of  part  of  the  lengthy  title  of  our  Associa- 
tion, thus  reducing  it  to  Association  of  Bailway  Superintendents 
of  Bridges  and  Buildings. 

As  usual  the  subjects  selected  at  the  previous  meeting  were 
reported  upon  and  they  together  with  reports  of  last  meeting 
discussed. 

The  following  subjects  were  selected  for  investigation  at  the 
next  annual  convention: 

1st.  How  to  determine  the  size  and  capacity  of  openings  for 
water  ways. 

2d.  Different  methods  of  numbering  bridges. 

3d.  Draw-bridge  ends  and  methods  of  locking. 

4th.  Protection  of  trestles  from  fire,  including  methods  of 
construction. 

5th.  Local  stations  at  small  towns  and  villages. 

6th.  Water  tanks. — Method  of  construction,  etc. 
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7th.  Shearing  of  rivets  on  plate  girders  and  cause  thereof. 

8th.  Best  and  uniform  system  of  report  blanks  for  B.  &  B. 
department. 

9th.  Protection  of  railroad  structures  and  buildings  from 
fire. 

The  following  officers  were  elected  for  the  ensuing  year: 

Mr.  W.  A.  McGonagle,  D.  &  I.  R.  R.  R.,  President. 

Mr.  L  K.  Spafford,  K.  C,  F.  S.  k  M.  Ry.,  1st  Vice-president. 

Mr.  James  Stannard,  Wabash  R.  R.,  2d  Vice-president. 

Mr.  W.  G.  Berg,  Lehigh  Valley  R.  R.,  3d  Vice-president. 

Mr.  J.  H.  Cummin,  L.  I.  R.  R.,  4th  Vice-president. 

Mr.  8.  F.  Patterson,  B.  k  M.  R.  R.,  Secretary. 

Mr.  G.  M.  Reid,  L.  S.  &  M.  8.  R.  R.,  Treasurer. 

EXECUTIVE    COMMITTEE. 

Messrs.  R.  M.  Peck,  J.  L.  White,  A.  Shane.  A.  S.  Markley, 
W.  M.  Noon,  and  J.  M.  Staten. 

After  a  session  of  two  days  the  meeting  adjourned  to  meet  in 
Chioago,  111.,  Oct.  20,  1896. 

SIXTH  ANNUAL  CONVENTION. 

Pursuant  to  regular  call  the  Association  met  in  sixth  annual 
meeting  at  the  Leland  Hotel,  Chicago,  111.,  with  President 
McGonagle  in  the  chair. 

Immediately  after  the  meeting  was  called  to  order  Mr. 
George  A.  Dupuy,  representing  the  mayor  of  the  city  of 
Chicago,  in  an  able  address,  weloomed  the  members  to  the  city, 
and  was  responded  to  by  President  McGonagle. 

At  roll-call  thirty-three  members  responded,  others  coming 
in  later.  Applications  were  favorably  acted  upon  from  twenty,. 
representing  sixteen  different  railroads. 

After  an  absence  of  one  year  that  grave  reaper  of  all  man- 
kind, death,  again  visited  our  ranks,  and  carried  from  us  two 
members,  Mr.  G.  M.  Reid  and  Mr.  Thomas  B.  Graham.  Mr. 
Reid  was  one  of  the  organizers  of  the  Association,  its  treasurer 
from  organization  to  the  time  of  his  death,  and  was  one  of  our 
most  earnest,  able,  and  zealous  workers. 

At  this  meeting  our  members  showed  firmly  their  intention  to 
adhere  strictly  to  subjects  relative  to  bridges  and  buildings  and 
the  work  properly  coming  under  that  bead.  At  the  previous 
meeting  one  of  the  subjects  selected  was  interlocking  signals. 
This  was  not  properly  a  subject  to  be  taken  up'  by  our  mem- 
bers, atid  it  was  deemed  best  to  drop  it  from  our  list.  This 
policy  has  since  been  strictly  adhered  to. 

Among  the  many  able  papers  read  at  this  meeting,  the  fol- 
lowing should  receive  special  mention: 

"Local  Stations  for  Small  Towns  and  Villages. 
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"Tanks, — Sizes,  etc." 

"Best  Uniform  System  of  Report  Blanks  for  B.  and  B.  Depart- 
ment. " 

The  following  officers  were  elected: 

Mr.  James  Stannard,  Wabash  B.  B.,  President. 
Mr.  W.  G.  Berg,  Lehigh  Valley  B.  B.,  1st  Vice-president. 
Mr.  J;  H.  Cummin,  Long  Island  B.  B.,  2d  Vice-president. 
Mr.  A.  S.   Markley,  Chicago  &  Eastern  B.  B.,  3d  Vice- 
president. 
Mr.  B.  M.  Peck,  Mo.  Pacific  B.  B.,  4th  Vice-president. 
Mr.  S.  F.  Patterson,  B.  &  M.  B.  B.,  Secretary. 
Mr.  N.  W.  Thompson,  P.,  F.  W.  &  C.  By.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  W.  O.  Eggleston,  W.  M.  Noon,  J.  M.  Staten,  G.  J. 
Bishop,  C.  P.  Austin,  and  M.  Biney. 

After  an  able  discussion  of  the  papers  before  the  meeting,  it 
was  adjourned  to  meet  in  Denver,  Col.,  Oct.  19,  1897. 

SEVENTH  ANNUAL  CONVENTION. 

Oct.  19,  1897,  the  Association  again  met  in  annual  conven- 
tion in  the  Brown  Palace  Hotel,  Denver,  Col.,  President  James 
Stannard  in  the  chair. 

The  roll-call  showed  thirty-six  members  present,  and  appli- 
cations were  received  from  fourteen,  all  of  whom  were  elected. 

Death  again  visited  our  ranks  and  carried  from  us  three 
most  true  and  excellent  members,  Mr.  L.  K.  Spafford,  Mr. 
Bobert  M.  Peck,  and  Mr.  Abel  S.  Markley.  In  the  death  of 
each  of  these  gentlemen  the  Association  suffered  serious  loss. 

At  this  meeting  an  amendment  to  the  constitution  was 
adopted,  making  all  past  presidents  in  part  members  of  the 
Executive  Committee.  This  consisted  of  giving  them  the  right 
to  be  present  and  discuss  all  questions,  but  without  a  vote. 
The  wisdom  of  this  move  has  been  shown  at  more  than  one 
subsequent  meeting. 

The  discussions  of  subjects  of  the  previous  year  at  this 
meeting  showed,  a  marked  improvement  over  all  previous 
meetings. 

Among  the  notable  papers  read  at  this  meeting,  the  follow- 
ing  have  been  favorably  commented  on : 

"  Method  of  Heating  Buildings." 

"How  to  Determine  Size  and  Capacity  of  Openings  for 
Water  Ways. " 

"Designs  for  Ice  Houses." 
"Stock  Yards  and  Stock  Sheds." 
"Beport  on  Bridge  Floors." 
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All  of  the  papers  read  at  this  meeting  demonstrated  that  our 
members  were  advancing  in  the  method  of  reporting,  and  that 
our  reports  must  take  their  place  among  the  standard  works  of 
railroading. 

The  following  officers  were  elected: 

Mr.  W.  O.  Berg,  Lehigh  Valley  R.  R.,  President. 
Mr.  J.  H.  Cummin,  Long  Island  R.  R.,  1st  Vice-president. 
Mr.  A.  S.  Markley,  C.  &  E.  R.  R.,  2d  Vice-president. 
Mr.  G.  W.  Hinman,  L.  &  N.  R.  R.,  3d  Vice-president. 
Mr.  G.  C.  Mallard,  Southern  Pacific  R.  R.,  4th  Vice-presi- 
dent. 
Mr.  S.  F.  Patterson,  B.  &  M.  R.  R.,  Secretary. 
Mr.  N.  W.  Thompson,  P.,  F.  W.  &  C.  Ry.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  G.  J.  Bishop,  C.  P.  Austin,  M.  Riney,  W.  S.  Danes, 
J.  H.  Markley,  and  W.  O.  Eggleston. 

EIGHTH  ANNUAL   CONVENTION. 

The  eighth  annual  convention  was  called  to  order  in  Mur- 
phy's Hotel,  Richmond,  Va.,  Oct.  18,  1898,  with  President 
W.  G.  Berg  in  the  chair. 

Twenty-five  members  answered  to  roll-call,  and  several 
arrived  later. 

Applications  were  received  from  twenty-four  gentlemen, 
twenty-one  of  whom  were  elected,  and  three  held  over  until  the 
next  meeting.  Nine  of  the  members  elected  at  this  time  were 
present,  and  took  an  active  part  in  the  subsequent  discussions. 

Our  membership  passed  through  this  year  without  depletion 
by  death. 

In  accordance  with  our  usual  custom,  the  papers  of  the  last 
meeting  were  ably  discussed.  It  was  during  this  discussion 
that  an  incident  occurred,  which  showed  the  interest  our  meet- 
ings were  awakening  among  the  general  officers  of  railroads. 
We  refer  to  the  visit  and  address  of  Major  E.  T.  D.  Myers, 
president  of  the  Richmond,  Fredericksburg  &  Potomac  Rail- 
road Co.  Major  Myers  in  the  very  beginning  of  his  able 
address,  clearly  defined  in  a  few  words  the  primary  object  of 
the  organizers  of  our  beloved  Association.  The  following  quo- 
tation will  more  clearly  exemplify  our  meaning. 

"Mr.  President. — It  is  a  great  privilege  to  meet  a  body  like 
this.  There  is  nothing  like  the  coming  together  of  the  experts 
in  any  business  for  the  purpose  of  consultation,  and  of  finding 
out  what  each  other  knows,  and  what  some  of  us  do  not  know." 

By  invitation  of  the  president,  Mr.  Geo.  W.  Andrews  re- 
sponded in  a  neat  and  appropriate  manner. 

No  one  will  recognize  the  truth  of  the  above  statement  more 
than  our  older  members. 
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By  invitation,  Major  Myers  also  took  an  active  part  in  the 
subsequent  discussions  of  that  day. 

Another  notable  event  of  this  meeting  was  the  reception  at 
the  Westmoreland  Club,  one  of  the  most  eminent  clubs  of  the 
South,  at  which  Gen.  Fitzhugh  Lee  (then  on  furlough  from 
Cuba)  welcomed  the  members,  and  Mr.  George  \V.  Andrews 
responded  in  a  felicitous  manner. 

Among  the  important  and  instructive  papers  at  this  conven- 
tion the  following  should  receive  special  mention: 

"Cost  and  Manner  of  Putting  in  Pipe  Culverts." 
"Best  Floors  for  Shops  and  Roundhouses." 
"  Turn-table  Construction." 

Tables  showing  safe  loads,  deflections,  etc. ,  of  wooden  beams 
and  columns,  based  on  report  of  our  Association,  October,  1895. 
This  table  was  computed  by  Messrs.  Edgar  Kidwell,  M.  E., 
Ph.  D.,  and  Carlton  T.  Moore,  M.  E.,  of  Hancock,  Mich. 
These  tables  have  been  favorably  criticised  and  commented 
on  by  some  of  the  ablest  engineers  and  instructors  in  the 
country. 

The  following  officers  were  elected  at  this  meeting: 

Mr.  J.  H.  Cummin,  Long  Island  R.  R.,  President. 

Mr.  A.  S.  Markley,  Chic.  &  Eastern  111.  R.  R.,  1st  Vice-president 

Mr.  C.  C.  Mallard,  So.  Pacific  R.  R.,  2d  Vice-president. 

Mr.  W.  A.  Rogers,  C,  W.  &  St.  P.  R.  R.,  3d  Vice-president 

Mr.  J.  M.  Staten,  C.  k  O.  R.  R.,  4th  Vice-president. 

Mr.  S.  F.  Patterson,  B.  &  M.  R.  R.,  Secretary. 

Mr.  N.  W.  Thompson,  P.,  F.  W.  &  Chic.  R.  R.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  W.  S.  Danes,  J.  H.  Markley,  W.  O.  Eggleston,  R.  L. 
Heflin,  F.  W.  Tanner,  and  A.  Zimmerman. 

The  convention,  after  a.  pleasant  and,  as  usual,  instructive 
meeting,  adjourned  to  meet  in  Detroit,  Mich.,  Oct.  17,  1899. 

NINTH  ANNUAL   CONVENTION. 

On  the  morning  of  October  17,  1899,  the  Association  met  in 
annual  session  for  the  ninth  time.  The  place  was  Hotel  Cadil- 
lac, Detroit,  Mich.,  President  J.  H.  Cummin  in  the  chair. 

The  president  introduced  the  Hon.  William  C.  Maybury, 
mayor  of  the  city  of  Detroit,  who  delivered  a  highly  interest- 
ing address,  welcoming  the  members  to  his  city.  This  was 
responded  to  by  the  president. 

Twenty-nine  members  responded  to  he  roll-call,  and  appli- 
cations were  received  from  sixteen  gentlemen  (including  the 
three  held  over  from  last  meeting),  all  of  whom  were  elected. 
Three  of  these  gentlemen  were  present. 
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Again  we  passed  through  a  year  without  having  our  member- 
ship depleted  by  the  hand  of  death. 

The  nsnal  discussion  of  papers  read  at  the  last  meeting  was 
held,  and  the  usual  interest  shown  in  same. 

The  following  paper  read  before  this  convention  is  deserving 
of  special  mention:  "Best  and  Most  Economical  Plant  for 
Water  Stations." 

The  following  officers  were  elected: 

Mr.  A.  S.  Markley,  C  &  E.  I.  R.  R.,  President 

Mr.  W.  A.  Sogers,  C,  W.  &  St.  P.  R.  R.,  1st  Vice-president. 

Mr.  J.  M.  Staten,  0.  &  0.  R.  R.,  2d  Vice-president. 

Mr.  Wm.  S.  Danes,  Wabash  R.  R.,  3d  Vice-preBident. 

Mr.  B.  F.  Pickering,  B.  &  M.  R.  R.,  4th  Vice-president. 

Mr.  S.  F.  Patterson,  B.  &  M.  R.  R.,  Secretary. 

Mr.  N.  W.  Thompson,  B.  &  M.  R.  R.,  Treasurer. 

EXECUTIVE   COMMITTEE. 

Messrs.  T.  M.  Strain,  R.  L.  Heflin,  F.  W.  Tanner,  A.  Zim- 
merman, H.  D.  Oleaveland,  and  A.  Montzheimer 

After  a  session  of  two  days,  the  convention  adjourned  to  meet 
at  the  place  of  our  birth,  St.  Louis,  Mo.,  Oct.  16,  1900. 

Thus  we  have  passed  through  a  brief  retrospect  of  our  his- 
tory, from  its  inception  at  St.  Louis  in  1891  to  and  including 
our  ninth  convention  in  Detroit  in  1899,  and  now  we  have 
again  met  in  the  place  of  our  birth.  It  is  but  right  for  us  to 
olaim  that  we  have  attained  our  majority,  and  the  right  to 
•classify  our  Association  among  the  best.  That  our  growth  has 
been  phenomenal,  we  have  but  to  look  back  to  the  meeting  of 
a  few  earnest  men  in  St.  Louis  in  1891,  and  to  our  membership 
of  one  hundred  and  forty-eight  in  1899.  This  membership  rep- 
resents nearly  every  railroad  of  importance  in  North  America, 
and  we  feel  that  it  will  be  but  a  short  time  before  we  can  say 
that  our  Association  will  be  represented  by  members  from  every 
railroad  in  North  America. 

This  Association,  built  upon  a  solid  foundation,  has  con- 
tinued to  follow  out  the  original  plans  of  its  founders,  and  has 
been  successful  beyond  the  fondest  hopes  of  its  organizers. 
We  can  point  with  pride  to  many  of  the  reports  of  our  various 
meetings,  and  it  is  a  subject  of  congratulation  that  inquiries 
have  been  received  from  many  institutions  of  learning  relative 
to  procuring  copies  of  our  proceedings.  As  early  in  our  his- 
tory as  1892  a  letter  was  received  from  the  Library  of  the  Patent 
Office,  London,  England,  in  reference  to  copies  of  our  proceed- 
ings.    These  were  sent,  and  courteously  acknowledged. 

It  hae  been  a  source  of  astonishment  to  some  of  our  most 
able  members  to  find  the  almost  universal  use  made  of  the  pub- 
lications of  our  Association  by  technical  journals,  not  only  in 
this  country  but  throughout  Europe,  and  in  many  cases  copies 
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of  some  of  our  reports  have  been  quoted  verbatim  in  text-books. 
But  when  we  look  over  oar  list  of  members,  finding,  as  we  do, 
that  many  of  them  are  men  eminent  in  their  chosen  calling,  we 
should  not  be  surprised  that  our  work  has  been  so  universally 
used.  It  is,  however,  a  source  of  gratification  to  all  con- 
cerned. 

At  our  tenth  annual  convention  a  paper  will  be  read  by  one 
of  our  members  (who  is  thoroughly  capable  of  writing  on  the 
subject)  relative  to  the  education  of  men  for  subordinate  posi- 
tions in  the  bridge  and  building  department  of  railroads,  and 
in  listening  to  this  the  fact  should  not  be  overlooked  that  the 
conventions  and  published  proceedings  of  our  Association  have 
been  among  the  best  eduoational  factors  possible  for  our  mem- 
bers, or  any  others,  to  have  devised  for  our  special  line  of 
work. 

One  of  the  members  of  this  committee,  in  responding  to  the 
address  of  Major  Myers  at  Richmond  in  1898,  called  attention 
to  the  above  briefly,  and  as  follows: 

"The  view  of  the  organizers  of  this  Association  was  founded 
on  the  theory  that  '  science  is  organized  knowledge,'  and  to  get 
the  proper  results  from  organized  knowledge,  it  was  necessary 
to  bring  men  occupying  similar  positions  together  at  certain 
times,  to  review  the  work  they  had  gone  over  during  the  pre- 
vious year,  and  to  assist  each  other,  if  possible,  in  the  work  of 
the  future." 

As  we  look  back  from  this,  our  tenth  annual  convention, 
with  such  satisfaction  and  pride  on  the  work  accomplished,  it 
is  but  natural  to  believe  that  the  end  of  the  next  decade  will 
find  us  among  the  strongest  of  associations;  that  our  papers 
and  proceedings  will  be  sought  by  both  theorists  and  practical 
men  wherever  railroads  are  in  operation,  and  instead  of  our 
seeking  to  strengthen  our  membership,  many  will  gladly  come 
to  us,  fully  believing  that  here  they  may  gain  that  practical 
knowledge  which  cannot  be  found  in  books  alone. 

J.  H.  Cummin, 
Geo.  W.  Andrews, 

Committee. 


47 

Mr.  Cummin. — I  believe  it  is  rulable,  Mr.  President,  on  cer- 
tain occasions  to  present  an  appendix  to  a  report,  providing- 
the  appendix  is  not  in  such  shape  as  to  produce  an  attack  of 
appendicitis,  and  I  would  like  to  offer  a  verbal  appendix  to  the 
report  just  read. 

One  thing  I  regret  very  much  is,  that  ex-President  Andrews 
is  not  able  to  be  with  us  at  this  time  (and  no  man  regrets  it 
more  than  himself),  as  I  should  like  very  much  to  have  him 
here  because  he  took  a  great  interest  in  this  report  and  labored 
faithfully  upon  it  and  I  am  glad  this  morning  that,  with  but 
two  exceptions,  every  past  president  of  the  Association  is  pres- 
ent and  I  think  this  is  certainly  gratifying  to  every  member. 

In  writing  out  this  report,  the  committee  inadvertently 
omitted  oue  fact  which  should  have  been  in  the  report:  We 
omitted  to  mention  the  fact  that  the  editors  of  the  Roadmaster 
and  Foremen,  of  Chicago,  several  years  ago,  became  so  much 
interested  in  our  proceedings  that  they  had  all  of  the  reports- 
and  discussions  of  the  Association  for  the  first  six  or  seven 
years  printed  in  book  form,  after  being  carefully  compiled  by 
our  worthy  member,  Mr.  Walter  G.  Berg,  and  I  assure  yon 
that  it  is  a  book  that  deserves  a  place  on  the  desk  of  every 
member  of  this  Association. 

I  don't  believe  any  history  of  this  Association  would  be 
complete  without  reference  to  one  of  our  members.  We  do 
not  wish  to  make  any  great  comparison  in  our  printed  history r 
but  we  have  one  member  with  us  to-day,  and  I  believe  you  will 
all  agree  with  me  that  the  success  of  this  Association  is  more 
due  to  his  efforts  than  to  that  of  any  other  man  in  our  mem- 
bership. While  I  appreciate  the'  fact  that  in  some  of  the 
reports  that  have  been  submitted  to  this  Association,  the  reports 
showed  that  the  chairman  of  the  committee  had  spent  many 
long  hours  in  the  preparation  of  his  report,  we  have  a  member 
with  us  who  has  not  only  .spent  many  long  hours  but  has  spent 
eight  long  years  in  the  service  of  this  Association  and  done 
everything  possible  for  mortal  man  to  do,  and  I  feel  that  no- 
history  of  this  Association  would  be  complete  without  due 
acknowledgment  of  the  services  of  our  worthy  and  efficient 
secretary,  ftt  Deacon"  Patterson.     (Applause.) 
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President. — Gentlemen,  you  have  heard  the  report  of  the 
Committee  on  History  of  the  Association,  which  is  certainly  a 
credit  to  the  committee  as  well  as  to  our  Association.  The 
work  has  been  well  done,  and  I  believe  done  better  than  any 
one  else  could  do  it,  on  account  of  their  being  so  familiar  with 
the  work. 

Mr.  Cummin. — When  I  was  first  informed  by  the  president 
that  I  had  been  appointed  chairman  of  the  committee  on  this 
subject,  1  thought  I  had  the  easiest  job  that  had  ever  been 
given  me  in  the  Association.  My  first  thought  was,  all  I  had 
to  do  was  to  bring  a  complete  set  of  all  former  proceedings  of 
the  Association  and  lay  them  on  the  secretary's  desk,  and  you 
would  have  a  complete  history  of  the  Association. 

Mr.  Berg. — I  move  a  vote  of  thanks  to  the  Committee  on 
History  of  the  Association,  Mr.  Cummin  and  Mr.  Andrews, 
for  the  efficient  report  they  have  made  and  the  pains  they  have 
taken  to  emphasize  and  bring  out  the  signal  points  and  im- 
portant features  and  principles  that  have  guided  us  throughout 
in  the  conduct  of  our  Association. 

Motion  seconded  and  carried. 

President. — We  will  now  begin  where  we  left  off  last  night, 
on  the  discussion  of  subject  number  one,  "  What  is  the  most 
•economical  method  of  painting  railway  bridges  and  buildings 
and  the  best  material  to  use.'*  This  is  still  open  for  discussion 
for  a  little  while.  We  all  know  the  importance  of  this  subject, 
and  if  any  one  has  anything  to  say,  we  would  be  glad  to  hear 
it  this  morning.     (See  discussion  on  subject  number  one.)    - 

President. — If  no  further  remarks  on  the  subject  we  have  just 
been  discussing,  we  will  pass  to  the  next  subject,  which  is 
subject  number  two,  "  Life  of  different  kinds  of  timber  in 
bridges  of  various  kinds  and  advisability  of  protecting  same 
from  the  weather."  Mr.  B.  W.  Guppy  was  chairman  of  the 
•committee  on  this  subject,  but  of  course  he  has  already  made 
his  report.  Would  be  glad  to  hear  from  any  member  on 
the  subject.  Has  any  one  anything  to  say  in  reference  to  this 
subject  number  two?  There  is  certainly  lots  of  food  for 
thought  and  expression,  if  the  members  will  just  bring  it  out. 
{See  discussion  on  subject  number  two.) 
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President. — If  nothing  further  on  this  subject,  we  will  pass 
to  the  next,  which  will  be  subject  number  three,  "The  best 
method  of  constructing  and  maintaining  highway  and  farm 
crossings."  We  certainly  have  a  lot  of  these  throughout  the 
country,  and  I  notice  in  the  report  of  our  meeting  at  Detroit 
there  was  no  discussion  on  this  subject,  so  the  members  will 
not  need  to  be  afraid  of  running  against  anything  in  that 
direction.     (See  discussion  on  subject  number  three.) 

President. — If  no  further  remarks  on  this  subject  we  will 
pass  to  the  next,  subject  number  four,  "Best  practical  sani- 
tary arrangement  for  local  stations  where  there  are  no  water  or 
sewer  systems."     This  subject  like  the  other  was  not  discussed 
at  Detroit.     (See  discussion  on  subject  number  four.) 

President. — Anything  further  on  this  subject?  If  not,  will 
take  up  the  next,  subject  number  five,  "  Best  and  most  econo- 
mical plant  for  pumping  water  for  water  stations."  This  is  a 
broad  subject,  and  was  pretty  thoroughly  covered  by  discus- 
sion at  the  last  meeting  at  Detroit,  but  it  may  be  that  many 
of  you  have  had  new  experiences  during  the  year,  that  would 
be  valuable  to  all  the  members.  (See  discussion  on  subject 
number  five.) 

President.— If  nothing  further,  we  will  pass  to  the  next  sub- 
ject. Subjects  "  Necessary  and  kind  of  tools  for  the  proper 
equipment  of  a  gang  of  bridgemen  "  and  "Best  snow  fence, 
stationary  or  portable,"  numbers  six  and  seven,  respectively, 
were  carried  over  from  last  year  and  will  come  up  in  the  regu- 
lar discussion  of  this  year's  reports,  so  that  subject  number 
eight,  "Prevention  of  fire  in  railroad  buildings,"  will  come 
next. 

Mr*  Eggleston. — The  best  answer  to  that  subject  would  be 
to  take  lots  of  care.  (See  discussion  on  subject  number  eight.) 
President. — If  no  further  discussion  on  prevention  of  fire,  we 
will  pass  to  the  next  which  is  the  last  subject,  subject  num- 
ber  niue,  "  What  repairs  and  how  can  they  be  safely  made 
to  metal  and  wood  spans  without  the  use  of  false  work." 
This  is  a  very  important  subject  to  a  great  many  of  us, 
and   I   would    like    to    call   the   members'    attention   to  the 

committee's  report  in  last  year's  proceedings.     It  is  very  com- 
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plete,  and  covers  the  details  very  nicely.  On  that  committee 
were  Messrs.  Edinger,  Greiner,  Isaacs,  Rogers,  and  Fletcher. 
Mr.  Rogers  is  the  only  man  present  on  that  committee.  If  any 
member  has  anything  to  say  on  the  subject  we  will  be  glad  to 
hear  from  him.     (See  discussion  on  subject  number  nine.) 

The  president  requested  Mr.  Manning  to  prepare  a  written 
discussion  and  send  it  to  the  secretary  to  be  printed  in  the 
proceedings. 

President. — That  closes  the  discussion  of  reports  presented 
at  the  last  Convention.  The  next  thing  in  order  is  new  busi- 
ness. Anything  in  that  line?  Any  committee  ready  to 
report?  Gentlemen,  we  have  the  report  of  the  Committee 
on  Subjects,  to  be  reported  on  at  our  next  meeting,  which 
will  be  read  by  the  assistant  secretary. 

Report  read  by  assistant  secretary. 

St.  Louis,  Mo.,  Oct.  17,  1900. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings: 

Gentlemen:— The  undersigned  committee  beg  to  submit  the  fol- 
lowing subjects  for  discussion  at  our  next  annual  meeting,  viz. : 

1.  Methods  of  sinking  foundations  for  bridge  piers  in  depth  of 
water  twenty  feet  and  under. 

2.  Passenger  platforms  at  way  stations,  best  material  and  cost  of 
same. 

3.  Slips  for  ferry  boats  used  for  transferring  railway  cars. 

4.  Best  method  of  operating  turn-tables  by  power. 

5.  Auxiliary  coaling  stations,  best  design,  capacity,  and  method  of 
handling  coal. 

6.  Water  stations,  best  material  for  foundations,  tanks,  sub-struc- 
ture, connections,  capacity,  etc. 

7.  Is  it  best  for  railroad  companies  to  erect  their  own  steel  struc- 
tures or  let  the  manufacturers  erect  them  ? 

8.  The  best  and  most  convenient  outfit  cars  for  bridge  gangs  and 
number  of  men  constituting  a  bridge  gang. 

Tours  truly, 
C.  C.  Mallard,  A.  B.  Manning,  J.  S.  Beiibt, 

A.  Zimmerman,  F.  W.  Tanner,  C.  Caku, 

E.  FlSHKR,  F.  £.  SCHALL,  J.  FOREMAN, 

J  AS.  MclNTYRK,  W.  O.  EGGLE8TON,  F.  ElLERS. 

F.  G.  Jonah, 

President. — Gentlemen,  what  disposition  do  you  wish  to 
make  of  the  report  of  the  committee  ? 

Mr.  Stannard. — I  move  that  the  report  be  accepted  and  the 
committee  discharged. 

Motion  carried. 
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President. — Has  any  member  anything  to  suggest,  or  any- 
thing they  would  like  to  add  to  the  report  ? 

No  remarks. 

President. — Any  other  committee  ready  to  report,  under 
this  head  of  new  business?  If  not,  next  order  of  business 
will  be  discussion  of  the  reports  presented  at  this  meeting. 

Mr.  Berg. — The  hour  is  getting  late  and  I  move  that  we 
adjourn  until  2  o'clock  p.  m. 

Mr.  Cummin. — I  second  the  motion. 

Motion  prevailed. 


APrERNOON  SESSION,  WEDNESDAY,  OCT.   17,  1900. 

The  convention  was  called  to  order  at  2  o'clock  p.  m.,  by 
the  president. 

President. — In  accordance  with  our  programme,  the  assist- 
ant secretary  will  now  read  the  paper  from  Mr.  Onward  Bates, 
on  "The  Superintendent  of  Bridges  and  Buildings, His  Duties 
and  Responsibilities." 

Paper  read  by  the  assistant  secretary.     (See  paper.) 

President. — I  know  we  all  appreciate  the  paper  just  read  by 
the  assistant  secretary  from  one  of  our  members,  Mr.  Onward 
Bates. 

Mr.  Large. — I  think  it  would  be  well  to  offer  a  vote  of 
thanks  to  Mr.  Bates  for  the  care  he  has  taken,  and  the  trou- 
ble gone  to  to  get  up  this  paper,  and  I  move  that  a  vote  of 
thanks  to  Mr.  Onward  Bates  be  included  in  the  report  of  the 
Resolution  Committee.     Motion  earned. 

President. — The  next  order  of  business  will  be  the  report  of 
the  Auditing  Committee. 

Mr.  Pickering. — I  would  say  that  we  have  that  report  pre- 
pared since  one  of  the  members  went  away.  He  will  return 
with  us  again  this  afternoon,  and  we  would  like  an  extension 
of  time  in  order  that  he  may  pass  on  the  report,  if  it  is  your 
pleasure,  or,  if  not,  we  will  present  it  at  the  present  time. 

President. — We  will  defer  it  until  later  on.  Report  of 
Nominating  Committee,  if  they  are  ready  with  their  report. 

Mr.  Cummin. — There  is  an  old  proverb,  which  I  believe  is 
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well  known  to  all  the  members  present,  that  "Good  Goods 
Gome  in  Small  Parcels."  This  proverb  mast  have  been  fully 
believed  by  all  the  charter  members  of  this  Association  in 
their  selection  of  their  first  president.  Since  that  time  we 
have  had  a  number  of  two  hundred  pounders  and  six  footers, 
and  the  present  Nominating  Committee  have  come  to  the  con- 
clusion that  it  would  be  a  good  idea  to  go  back  to  first  princi- 
ples, and  therefore  present  the  following  report : 

Report  of  Committee  on  Nominations  for  Officers. 

President.— Waller  A.  Rogers,  C,  M.  A  St.  P.  Ry. 
-    First  Vice-President.— W.  S.  Danes,  Wabash  R  R. 
Second  Vice-President.— B.  F.  Pickering,  B.  A  M.  R.  R. 
Third  Vice-President.— A.  Shane,  T.,  St.  L.  A  K.  C.  R.  R. 
Fourth  Vice-President. — A.  Zimmerman,  Col.  A  Southern  Ry. 
Secretary.— S.  F.  Patterson,  B.  &  M.  R.  R. 
Treasurer.— N.  W.  Thompson,  P.,  F.  W.  A  C.  Ry. 
Executive  Members. — T.  M.  Strain,  Wabash  R.  R.;  H.  D.  Cleave- 
land,  P.  B.  A  L.  E.  R.  R. ;    F.  W.  Tanner,  Mo.  Pac.  Ry. ;    A.  Mont- 
jEheimer,  C.  A  N.  W.  Ry.;    W.  E.  Smith,  C,  M.  A  St.  P.  Ky.;  A.  W. 
Merrick,  C.  A  N.  W.  Ry. 

Respectfully  submitted, 

J.  H.  Cummin, 
James  Stannard, 
W.  A.  McGonagle, 

Committee. 

President. — Gentlemen,  you  have  heard  the  report  of  the 
Nominating  Committee.     What  action  will  you  take? 

On  regular  motion,  the  report  was  ordered  accepted,  and 
committee  discharged. 

President. — This  action,  however,  does  not  bar  any  one 
making  any  other  nominations  that  they  wish  to,  at  the  proper 
time.  The  next  order  of  business  will  be  the  discussion  of 
reports  of  Committees  on  Investigation,  which  are  the  reports 
on  subjects  presented  by  the  various  committees  at  this  con- 
vention. The  first  in  order  will  be  subject  number  one,  "  Nec- 
essary and  Kind  of  Tools  for  the  Equipment  of  a  Gang  of 
Bridge  Men."     Mr.  Danes,  chairman.      (See   discussion  on 

» 

subject  number  one.) 

Mr.  Berg. — I  wish  to  call  attention  to  the  fact  that  it  is 
perfectly  correct  to  send  in  a  written  discussion  to  the  secre- 
tary for  embodying  in  the  proceedings,  the  same  as  if  the  dis- 
cussion was  made  here  verbally,  and  whether  it  would  not  be 
fcest,  in  order  to  save  time,  for  any  members  desiring  to  criti- 
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cise  the  list  of  tools  in  detail,  that  they  do  so  subsequently, 
and  forward  their  remarks  to  the  secretary.  This  has  always 
been  oar  practice,  heretofore.  There  are  no  objections  to  the 
secretary  receiving  subsequently  written  discussions,  which 
will  be  duly  edited  in  proper  form  and  published,  and  much 
time  could  be  saved  in  that  way. 

President. — You  understand  that  we  had  but  one  copy  of 
this  report  on  subject  number  one,  "Necessary  and  Kind  of 
Tools  for  the  Equipment  of  a  Gang  of  Bridge  Men,"  conse- 
quently some  of  the  members  have  not  had  an  opportunity  to 
look  over  the  report,  and  until  they  hear  it  read,  the  report 
cannot  be  discussed  intelligently. 

Mr.  Cummin. — I  move  that  the  secretary  have  the  report 
printed,  and  send  a  copy  of  it  to  each  member  of  the  Associa- 
tion before  the  regular  published  proceedings  are  issued,  the 
same  as  all  other  circulars,  and  members  desiring  to  do  so  can 
send  written  discussions  to  the  secretary. 

Motion  carried. 

President. — Anything  further  on  report  of  tools?  If  not,  we 
will  pass  to  the  second  subject. 

Mr.  Rogers. — We  have  with  us  the  professor  of  civil  engi- 
neering of  Washington  University,  St.  Louis,  Mr.  John  L. 
Van  Ornum,  and  I  feel  sure  that  the  Association  would  be 
pleased  to  hear  a  word  or  two  from  him. 

President. — We  would,  indeed,  be  glad  to  do  so. 

Professor  Van  Ornum. — Mr.  President  and  Gentlemen :  I 
can  hardly  claim  that  this  is  wholly  unexpected,  as  your 
worthy  nominee  for  president  told  me  about  five  minutes  ago 
that  you  would  be  likely  to  call  on  me,  and  yet  J  have  nothing 
to  say  of  value,  I  am  sure,  to  such  a  distinguished  gathering* 
I  came  as  a  listener  and  a  learner,  and  I  think  I  came  to  the 
right  place.  Those  of  us  who  are  engaged  in  educational 
work,  perhaps  after  having  some  practical  work  too,  can 
appreciate  what  strikes  me  as  being  remarkable  in  this  gather- 
ing, the  critical  interest  of  all,  and  the  fact  that  all,  in  the 
discussions  and  papers,  try  to  get  down  to  the  details  of 
things;  and,  as  well,  to  the  cost  of  the  different  operations 
that  are  necessary.     It  is  the  purpose  of  engineers  to  make 
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capital  go  as  far  as  possible,  and  to  become  as  effective  as 
possible,  and  I  certainly  believe  that  great  good  can  come 
from  such  a  gathering  as  this,  by  comparing  notes,  experi- 
ments, and  plans  that  have  proved  efficient  in  the  light  of 
results,  and  in  regard  to  cost.  The  progress  that  has  been 
made  in  the  past  can  be  amplified  and  made  greater  in  the 
future,  and  I  hope  that  even  the  impromptu  remarks  that  are 
made  in  the  discussions  can  be  reproduced  so  that  they  can  be 
made  use  of  by  those  interested  in  such  work.  I  believe  the 
Bridge  and  Building  Superintendents  in  their  Association 
have  an  Association  where  great  good  can  be  done,  and  I  feel 
that  this  convention  of  this  Association  is  one  of  the  most 
interesting  and  valuable  of  those  at  which  it  has  ever  been  my 
pleasure  to  be  present.     I  thank  you. 

President. — We  all  certainly  appreciate  the  kind  remarks 
made  by  the  professor,  which  no  doubt  will  do  us  all  good,  and 
will  be  glad  to  have  him  and  all  others  interested  in  our  work 
to  meet  with  us  every  time.  The  next  subject  in  order  will  be 
subject  number  two,  "  Best  Snow  Fence — Stationary  or  Porta- 
ble." Mr.  Smith  is  the  chairman.  (See  discussion  ou  subject 
number  two.) 

President. — Has  anybody  anything  further  to  say  on  this 
subject  of  snow  fences?  If  not,  we  will  pass  to  the  next 
question,  number  three,  4(  Best  Method  of  Erecting  Track 
Scales — Suspended,  or  Under  Track.  I  would  say  that  the 
committee  has  furnished  a  lot  of  blue  prints,  if  anybody  de- 
sires to  peruse  them.   (See  discussion  on  subject  number  three.) 

President. — Anything  further  to  be  said  on  this  subject?  If 
not,  we  will  pass  to  the  next  report  on  subject  number  four,  "  Is 
Concrete  the  Most  Suitable  and  Economical  Material  for 
Bridge  Piers  and  Abutments,  and  Railway  Culverts  and 
Aiches?"     Report  by  Mr.  W.  A.  Rogers. 

Mr.  Rogers. — I  will  say  that  we  changed  this  subject  to 
read,  "  Is  concrete  a  suitable"  in  place  of  "the  most  suita- 
ble." We  do  not  care  to  investigate  the  most  suitable,  just  the 
general  subject  of  concrete,  and  I  would  suggest  that  perhaps 
it  might  be  well,  if  you  have  the  time,  to  discuss  each  ques- 
tion, in  order,  and  then  we  would  not  get  mixed,  perhaps. 
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Mr.  Berg. — I  think  this  is  one  of  the  most  important  ques- 
tions we  have  before  our  convention  this  year,  and  one  that 
deserves  considerable  attention.  The  best  discussion  and 
opinions  will  be  brought  out  by  taking  up  the  various  ques- 
tions, as  Mr.  Rogers  suggests,  and  if  the  speakers  will  remem- 
ber and  just  discuss  the  subjects  each  time  as  they  are  brought 
forward,  I  think  in  that  way  we  will  obtain  very  exact  and 
valuable  information,  and  it  is  well  worth  the  time.  (See  dis- 
cussion on  subject  number  four.) 

Mr.  Large. — I  move  that  we  adjourn  until  to-morrow  at  10 
o'clock. 

Mr.  Berg. — I  think  it  would  be  unwise  to  adopt  that  propo- 
sition— to  adjourn  until  10  o'clock  to-morrow.  There  is  a  good 
deal  that  has  to  be  discussed  yet,  and  then  there  is  the  busi- 
ness end  of  the  meeting,  election  of  officers,  election  of  place  of 
meeting,  installation  of  officers,  etc.  If  we  adopt  the  motion 
of  Mr.  Large,  we  will  have  to  have  an  afternoon  session 
to-morrow,  provided  we  want  to  discuss  the  technical  sub- 
jects, and  I  think  it  would  be  more  desirable  to  keep  in  session 
long  enough  to  finish  up  this  concrete  business  at  any  rate,  and 
then  we  might  adjourn  until  to-morrow  morning,  say  9  o'clock, 
and  finish  up  in  the  technical  line  and  business  end  of  the  con- 
vention, so  as  to  adjourn  by  noon.    I  offer  this  as  my  view. 

Mr.  Large. — On  the  strength  of  Mr.  Berg's  remarks,  I  will 
withdraw  my  motion  to  adjourn. 

Thereupon  the  discussion  was  continued  on  the  subject  of 
concrete. 

President. — If  nothing  further  on  concrete,  we  will  pass  to 
the  next  subject,  number  five,  "  Hand  vs.  Air-riveting  Power 
Used.  Actual  Cost  Compared  with  Hand  Work  in  the  Field 
for  the  Erection  of  New  Work,  and  Repairing;  also  Drilling 
for  Reenforcing  Old  Spans." 

No  discussion  on  subject  number  five. 

President. — If  no  remarks  on  subject  number  five,  we  will 
pass  to  the  next  question,  number  six,  u  Most  Practical  and 
Cheapest  Bumper  for  Yard  Terminals."  (See  discussion  on 
subject  number  six.) 
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President. — If  nothing  further  on  this  subject,  we  will  pass 
to  the  next  and  last  subject,  number  seven,  "Are  Tie  Plates 
on  Bridge  Ties  a  Benefit  or  a  Detriment  ?  " 

No  discussion  on  subject  number  seven. 

President. — This  closes  the  discussion  of  reports  on  sub- 
jects presented  at  this  year's  meeting. 

On  regular  motion,  the  convention  adjourned  to  meet  at  9  :  15 
o'clock  the  following  morning. 


MORNING   SESSION,   THURSDAY,  OCTOBER   18, 

1900. 

Convention  called  to  order  by  President  Markley  at  9 :  30 
o'clock  a.  m. 

President. — The  first  order  of  business  will  be  the  reading 
of  any  correspondence  the  secretary  may  have. 

Thereupon  three  telegrams  from  Milwaukee,  Wis.,  were 
read  by  the  assistant  secretary;  one  from  the  Citizen's 
Business  League,  one  from  Hon.  David  S.  Rose,  mayor,  and 
the  other  from  Mr.  Arthur  Montzheimer,  inviting  the  Associa- 
tion to  hold  its  next  convention  in  that  city,  saying  c&  A  cor- 
dial welcome  awaits  you." 

President. — If  the  Auditing  Committee  is  ready  to  report, 
would  be  glad  to  hear  from  them. 

Mr.  Pickering  read  report  of  the  Auditing  Committee : 

St.  Louis,  Mo.,  Oct.  16, 1900. 

To  the  President  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings  : 

Tour  Auditing  Committee  would  respectfully  submit  the  follow- 
ing report: 

Balance  in  secretary's  hands  at  beginning  of  year,     $271.25 
Receipts  for  year,  1,390.25 

Total,  $1,651.50 

Expenditures  for  year,  $923.37 

Paid  to  treasurer,  500.00 


Total,  lv 

Balance  in  secretary's  hands  to  date, 
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Cash  in  treasurer's  hands  at  beginning  of  year,  $219.51 

Received  of  secretary,  500.00 

Total  cash  in  treasurer's  hands  to  date,  719.50 

Total  cash  in  hands  of. secretary  and  treasurer,  $947.6& 

We  have  examined  all  accounts,  and  find  them  correctly  cast  and 
properly  vouched. 

B.  F.  Pickering, 

C.   P.   AU8TIF, 

A.  Shane, 

Auditing  Committee. 

President. — You  have  heard  the  report  of  the  Auditing 
Committee.     What  action  will  you  take? 

Mr.  Clark. — I  move  the  report  be  accepted,  and  the  com- 
mittee  discharged  with  the  thanks  of  the  Association. 

Motion  seconded  and  carried. 

President. — This  is  certainly  a  good  report. 

Mr.  Cummin. — Do  you  thank  the  Auditing  Committee,  or 
the  secretary  and  treasurer,  for  having  so  much  money? 

President. — I  think  the  secretary  ought  to  have  that  credit, 
as  he  certainly  deserves  it. 

President. — Next  in  order  will  be  the  report  of  the  Resolu- 
tion Committee. 

Mr.  Berg. — The  Committee  on  Resolutions  have  the  follow- 
ing report  to  offer : 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS. 
The  Committee  on  Resolutions  have  the  following  report  to  offer: 

■ 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to  Mr. 
Putnam  Smith,  attorney  of  the  Wabash  Railway,  for  his  interesting 
address  at  the  opening  session  of  the  convention,  and  his  courteous 
welcome  to  the  members  in  behalf  of  the  city  of  St  Louis  and  the 
state  of  Missouri. 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to  the 
Pullman  Palace  Car  Company  and  to  the  various  railways  which 
have  extended  courtesies  to  the  members  of  the  Association. 

Resolved,  That  we  appreciate  the  attendance  at  this  meeting  of  the 
representatives  of  the  Railway  Review,  Railroad  Gazette,  Engineering 
News,  Roadmaster  and  Foreman,  and  Railway  Age,  and  that  our 
thanks  be  tendered  to  various  parties  for  kindness  shown  in  the 
entertainment  of  the  members  and  guests  of  the  convention. 

Resolved,  That  we  thank  the  local  Committee  of  Arrangements, 
Mr.  James  Stannard  and  Mr.  T.  M.  Strain,  for  their  efforts  in  ar- 
ranging for  the  oomfort  and  pleasure  of  the  members  and  ladies  at 
this  convention. 

Resolved,  That  the  thanks  of  the  convention  be  extended  to  the 
proprietor  of  the  Southern  Hotel  at  St.  Louis. 
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Resolved,  That  we  regret  to  hear  of  the  request  of  Mr.  Joseph  M. 
Staten  to  be  allowed  to  resign  from  the  position  of  vice-president  of 
the  Association. 

Resolved,  That  the  thanks  of  the  Association  be  extended  to  the 
retiring  officers  and  to  the  members  of  the  Executive  Committee  for 
their  untiring  efforts  during  the  past  year  in  conducting  the  busi- 
ness of  the  Association,  and  to  all  members  who  have  given  their 
time  and  services  in  preparing  reports  or  assisting  in  the  business 
of  the  meeting;  also  to  all  parties,  not  members  of  the  Association, 
who  have  given  valuable  assistance  and  information  for  use  in  the 
preparation  of  reports. 

Resolved,  That  the  hearty  thanks  of  this  Association  be  extended 
to  Mr.  Onward  Bates  for  the  excellent  paper  prepared  by  him  for 
the  convention,  and  the  friendly  and  cordial  feeling  shown  by  him 
for  the  Association  and  its  members. 

Walter  G.  Bbbg, 
W.  M.  Clark, 
A.  W.  Mrrrick, 

Committee. 

Mr.  Cummin. — I  move,  Mr.  Chairman,  that  the  report  be 
received  and  spread  upon  the  minutes. 

Motion  carried. 

Mr.  Cummin. — While  Mr.  Berg  was  reading  over  the  report 
one  thing  came  into  my  mind.  I  noticed  in  looking  over  the 
report  of  Mr.  Rogers,  on  concrete,  that  instead  of  confining 
himself  strictly  to  the  membership  of  this  Association  in  send- 
ing out  his  inquiries,  he  sent  them  to  a  number  of  chief  engi- 
neers of  different  railroads  throughout  the  United  States  that 
are  not  members  of  this  Association.  A  number  of  them 
seem  to  have  taken  a  great  deal  of  trouble  to  reply  to  bis 
requests,  and,  in  view  of  that  action,  I  would  move  you,  sir, 
that  a  copy  of  our  proceedings  be  sent  to  each  one  of  those 
gentlemen,  as  a  slight  token  of  our  feeling  in  the  matter. 

President. — It  is  certainly  proper  that  we  should  recipro- 
cate.    All  in  favor  of  the  motion  please  say  aye. 

Motion  carried. 

President. — We  ought  to  thank  Mr.  Cummin  for  bringing 
this  matter  before  the  meeting,  as  it  is  very  important. 

President. — The  secretary  will  please  read  any  additional 
correspondence  that  he  has  in  hand. 

The  assistant  secretary  then  read  letters  from  Messrs.  A.  H. 
LaFountaine,  W.  B.  Mitchell,  J.  W.  Anderson,  and  J.  E. 
Johnson,  expressing  regret  on  account  of  their  inability  to  be 
present  at  the  convention. 
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President. — The  next  order  of  business  will  be  the  reading 
and  discussion  of  questions  propounded  by  the  members.  No 
doubt  a  great  many  of  us  ran  across  work  that  was  difficult, 
and  perhaps  made  a  failure  of  it  and  afterwards  overcame 
the  failure,  and  this  is  information  that  we  would  be  glad  to 
have. 

Mr.  Cummin. — I  think  if  you  would  put  that  in  a  different 
way  to  the  members,  it  might  be  you  would  get  more  re- 
sponses. You  seem  to  inquire  as  to  the  failures  they  have 
had  during  the  year.  I  think  it  would  have  been  better  to 
have  asked  how  many  successful  jobs  they  did  during  the 
year,  and  maybe  you  would  get  more  information. 

See  discussions  on  water  stations,  pumping  plants,  hand  v. 
air-riveting,  and  bumping  posts. 

The  next  regular  business  will  be  miscellaneous  business. 

Secretary. — I  have  nothing  in  that  line. 

President. — I  would  like  to  refer  to  the  Executive  Commit- 
tee the  matter  of  furnishing  tracings  for  the  numerous  blue 
prints  that  we  have  here.  I  think  we  ought  to  have  them  illus- 
trated. 

Mr.  Cummin. — I  move  that  that  be  left  in  the  hands  of  the 
secretary. 

Motion  seconded  and  carried. 

Secretary. — I  would  like  to  say  just  one  word  here,  that  if 
you  expect  me  to  put  all  these  tracings  in,  we  will  have  to  en- 
targe  our  book.  It  is  impossible  to  put  in  three  or  four  hun- 
dred blue  prints,  and  it  is  also  a  thing  that  is  not  practicable 
to  do  unless  I  have  suitable  tracings,  and  for  that  reason  I 
wish  the  Executive  Committee  to  decide  which  ones  are 
important  and  the  most  interesting,  and  I  will  try  to  have  them 
reproduced. 

Mr.  Cummin. — He  could  delegate  that  authority  to  get  the 
tracings ;  however,  I  would  suggest  that  the  whole  matter  be 
left  in  the  hands  of  the  Executive  Committee  and  the  secretary 
to  use  such  tracings  as  they  select.     I  make  that  motion. 

Motion  seconded  and  carried. 

President. — The  next  in  order  will  be  the  nominations  for 
the  next  place  of  meeting. 
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The  assistant  secretary  read  letters  of  invitation  from  a 
number  of  different  cities. 

The  cities  nominated  and  endorsed  by  a  number  of  members 
were  Niagara  Falls,  Pittsburgh,  Milwaukee,  and  Atlanta* 
After  several  ballots  Atlanta,  Ga.,  was  selected  as  the 
next  place  of  meeting,  and,  on  motion,  the  choice  of  Atlanta 
was  made  the  unanimous  vote  of  the  meeting. 

President. — Next  in  order  is  the  election  of  officers.  The 
assistant  secretary  will  please  read  the  report  of  the  Nominat- 
ing Committee  again.  Bear  in  mind  that  the  officers  selected 
by  the  Nominating  Committee  do  not  interfere  or  prohibit  any 
member  making  any  other  nominations. 

Report  read  by  assistant  secretary. 

Mr.  Berg. — I  move  that  the  rules  be  suspended  and  that  the 
chairman  of  the  Nominating  Committee  cast  the  ballot  for  all 
of  the  gentlemen  named. 

Mr.  Large. — I  second  that  motion. 

President. — Are  there  any  other  nominations  to  be  made  ?  If 
not,  you  have  heard  the  motion.  All  in  favor  of  same  please 
say  aye. 

President. — The  motion  prevails,  and  I  will  ask  the  chair- 
man of  the  Nominating  Committee  to  cast  the  ballot  for  all  the 
names  read  by  the  assistant  secretary. 

Mr.  Cummin. — The  ballot  is  cast. 

President. — I  thank  you,  Mr.  Cummin. 

President. — Gentlemen,  you  have  elected  the  following  offi- 
cers for  the  ensuing  year,  as  per  the  report  of  your  Nominating 
Committee,  viz. : 

President — Walter  A.  Rogers. 
First  Vice-President— William  S.  Danes. 
Second  Vice-President. — B.  F.  Pickering. 
Third  Vice-President—  A.  Shane. 
Fourth  Vice-President. — A.  Zimmerman. 
Secretary. — Samuel  F.  Patterson. 
Treasurer. — N.  W.  Thompson. 

Executive  Members.— T.  M.  Strain,  H.  D.  Cleaveland,  F.  W.  Tanner, 
Arthur  Montzheimer,  W.  E.  Smith,  A.  W.  Merrick. 

President. — Mr.  Rogers,  you  have  been  elected  to  the  highest 
position  of  this  Association.  Gentlemen  of  the  Convention, 
I  wish  to  thank  you  one  and  all  for  the  courtesies  and  kind 
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treatment  extended  to  me  during  the  past  year,  and  during  the 
sessions  of  this  Association  in  St.  Louis.  I  have  nothing  but 
the  kindest  feeling  for  every  man  in  this  Association,  and  I 
hope  you  will  accord  my  successor  the  same  treatment  as  you 
have  me,  because  without  your  support  and  without  your  help 
the  convention  would  be  a  failure. 

President. — Mr.  Rogers,  will  you  please  step  forward.  Mr. 
Rogers,  it  is  my  pleasure  to  turn  over  to  you  this  gavel. 
Thanking  you  for  your  assistance  in  the  past,  I  shall  be  at  your 
service  at  any  time  in  the  future  to  aid  you  in  your  work  as 
president. 

Mr.  Rogers. — Gentlemen,  I  thank  you  for  the  honor  confer- 
red upon  me.  Speech  making  is  out  of  my  line,  and  I  can  only 
say  that  I  trust  you  will  bear  with  me  in  my  failings,  and  give 
me  the  same  support  that  you  have  my  worthy  predecessor. 

Upon  inquiry  by  the  president,  the  members  elected  to  the 
various  offices  stated  that  they  accepted. 

Presideut. — Is  there  anv  unfinished  business? 

Mr.  Berg. — I  move  a  vote  of  thanks  to  the  assistant  secre- 
tary of  the  meeting,  Mr.  A.  W.  Merrick. 

President. — Gentlemen,  you  have  heard  the  motion?  Any 
remarks?     If  not,  all  those  in  favor  of  it,  please  say  Aye. 

President. — The  motion  is  carried,  and  we  are  greatly 
obliged  to  him  for  his  kind  assistance. 

Mr.  Cummin. — If  nothing  further,  Mr.  President,  I  would 
move  that  this  Association  adjourn  to  meet  in  Atlanta  on  the 
third  Tuesday  of  next  October.  Also  that  a  meeting  of  the 
Executive  Committee  be  held  immediately  after  the  adjourn- 
ment of  this  convention. 

Mr.  A.  S.  Markley. — I  move  that  a  vote  of  thanks  be  ex- 
tended to  our  official  stenographer,  Mr.  W.  C.  Kikendall,  who 
was  so  kindly  sent  here  by  Mr.  T.  M.  Strain  of  the  Wabash, 
for  the  efficient  work  that  he  has  done  for  us  in  reporting  our 
convention  this  year,  and  also  for  his  efficient  services  at  con- 
ventions in  the  paBt. 

Mr.  Cummin. — I  second  that  motion. 

President. — All  in  favor  of  this  motion  will  please  say  Aye. 
The  motion  prevails. 
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Mr.  Berg. — I  rise  to  second  the  motion  of  adjournment. 

President. — The  president  is  not  prepared  to  appoint  the 
committees  on  subjects  for  report  and  discussion,  but  he  will 
appoint  them  later*  Gentlemen,  you  have  heard  the  motion  to 
adjourn.     All  those  in  favor  of  that  motion  please  say  Aye. 

President. — The  motion  is  carried,  and  this  Association  will 
now  adjourn  to  meet  in  the  city  of  Atlanta,  Ga.,  on  the  third 

Tuesday  of  October,  1901. 

S.  F.  Patterson, 

Secretary. 
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THE   EDUCATION   OF   RAILROAD   MEN 

FOR   SUBORDINATE  POSITIONS  OF  RESPONSlBrLITV,  MORE 
PARTICULARLY   WITH   REFERENCE  TO   EMPLOYEES 
OF  THE  BRIDGE  AND  BUILDING  DEPART- 
MENTS  OF  RAILROADS. 

BY  WALTER  O.   BERG, 
Chief  Engineer  Lehigh  Valley  B.  B.  and  Paet  Preeident  of  the  A$a'n. 


I  desire  to  preface  my  remarks  with  the  statement  that  I  have- 
been  interested  for  a  great  many  years  in  the  question  of  the- 
proper  education  for  railroad  men.  Over  twenty  years  ago  I 
prepared  the  data  for  a  report  on  technical  education  abroad, 
embodied  in  one  of  the  United  States  consular  reports,  and 
visited,  supplied  with  suitable  government  credentials,  the  prin- 
cipal technical  and  trade  schools  of  the  continent  and  subse- 
quently of  this  country.  I  have  since  written  considerably  on 
the  subject  and  published,  more  particularly  in  1887  in  the 
Railroad  Gazette,  an  outline  for  a  proposed  school  for  rail- 
road men.  I  trust,  therefore,  that  in  offering  my  views  to  you, 
and  through  you  to  the  railroad  fraternity  at  large,  proper 
weight  will  be  attached  to  the  fact  that  I  am  not  presenting 
crude  ideas  formulated  on  the  spur  of  the  moment,  but  the  sin- 
cere convictions  formed  many  years  ago,  and  since  strengthened 
by  personal  observation  and  study  of  the  conditions  existing  in 
the  important  business  of  railroading,  taken  as  a  science,  a  pro- 
fession, and  a  trade. 

It  may  also  be  pertinent  at  the  present  time  to  call  attention 
that  a  prominent  citizen  of  St.  Louis,  Mr.  George  B.  Leighton, 
President  Los  Angeles  Terminal  Railway,  read  a  very  valuable 
paper  on  "The  Profession  of  the  Railway  and  a  Suggested 
Course  of  Training  Therefor,"  before  the  New  York  Railroad 
Club,  in  January,  1897.  Mr.  Leighton  advocated  considering 
the  higher  branches  of  railroading  as  a  "profession,"  and  thai 
provision  should  be  made  for  adequate  training  of  the  men  des- 
tined to  lead  in  the  upper  ranks  of  the  service  by  extending  the 
existing  collegiate  technical  courses  and  enlarging  the  curricu- 
lum, more  particularly  so  as  to  embrace  general  questions 
affecting  railroad  traffic,  transportation,  finances,  law,  adminis- 
tration, and  governmental  or  state  control.    All  of  this  is  in  the 
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right  direction  and  eminently  correct,  provided  it  is  clearly  wi- 
der stood  that  in  all  such  caaee  the  aim  is  to  raise  the  standard 
and  the  efficiency  of  men  who  may  be  called  npon  some  day  to 
conduct  the  various  affairs  of  the  railway  world  in  the  higher 
branches  of  the  service. 

I  wish  to  emphasize  in  the  strongest  possible  manner  that  it 
is  my  firm  conviction  that  the  secret  of  the  proper  solution  of  the 
railway  educational  problem,  aa  a  whole,  ties  in  making  sharp 
distinctions  and  maintaining  strictly  the  divisions  between  the 
educational  plana  for  the  various  grades  of  railroad  men.  Most 
schemes,  claimed  to  be  general  solutions,  tend  too  much  towards 
extremes, — either  shop  and  an  apprenticeship  only,  or  else  the 
moat  advanced  collegiate  courses.  Concessions  are  made  by 
the  advocates  of  shop  training  in  the  direction  of  night  schools 
or  shop- instruction  classes  ;  while,  on  the  other  hand,  the  advo- 
cates of  collegiate  training  seek  to  give  their  theoretical  and  sci- 
entific course  a  practical  twist  by  introducing  manual  work 
departments  and  putting  forward  extravagant  claims  as  to  the 
practical  advantages  of  turning  out  skilled  workmen  and  sci- 
entists at  one  operation. 

I  take  the  firm  atand  that  heterogeneous  elements  cannot  be 
shaped  in  the  same  educational  mold,  and  that  combination  sys- 
tems can  never  meet  successfully  the  educational  requirements 
of  all  the  various  classes  of  railroad  employees.  In  other  words, 
any  contemplated  educational  system  should  define  specifically 
which  grade  of  railroad  men  it  is  primarily  intended  for  and  be 
strictly  arranged  accordingly.  Then  the  party  who  has  a  shop 
mechanic  in  mind  could  not  taunt  the  advocate  of  a  special  col- 
legiate course  with  the  query,  What  good  is  calculus,  theory  of 
government,  political  economy,  and  railway  law  to  a  shop -me- 
chanic ?  while,  vice  versa,  the  other  party,  having  an  education 
in  mind  preparatory  for  entrance  into  the  general  or  professional 
offices  of  a  railroad,  could  not  retort  by  asking,  Why  waste  years 
of  a  boy's  life  at  a  lathe  ?  The  much-vaunted  and  misunder- 
stood manual  work  departments  of  collegiate  institutions -would 
then  be  relegated  to  their  proper  sphere,  namely,  to  serve  as  a 
practical  illustrative  adjunct  to  the  class-room. 

A  railroad  system- is  frequently  and  correctly  compared  to- the 
army,  iu  which  there  are  three  great  classes  of  men,  namely, 
commissioned  officers,  non-commissioned  officers,  and  privates. 
Burely  no  one  would  for  a  moment  suggest  that  the  standard  of 
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the  courses  at  West  Point  and  Annapolis  should  be  lowered  so 
as  to  include  boys  who,  after  the  necessary  practical  experience, 
would  be  appointed  warrant  or  petty  officers  or  fill  subordinate 
positions  in  the  staff  service.  Yet  the  fact  that  there  are  special 
school  courses  and  instruction  classes  designed  for  this  class  of 
men  emphasizes  the  necessity  for  giving  them  an  adequate  prep- 
aratory education.  To  be  cast  in  the  start  into  this  great  middle 
class  of  the  army  does  not  exclude  a  man  for  life  from  the  higher 
positions,  as  merit  and  individual  traits  are  frequently  recog- 
nized, and  the  much-coveted  commission  eventually  secured. 

We  have  similarly  in  railroading,  the  same  as  in  every 
business  or  industrial  enterprise,  three  classes  of  men.  The 
higher  educated  class  leads  and  instructs  the  middle  class  ;  the 
latter  supervises  the  work  and  carries  out  the  infinite  number  of 
details  connected  with  it ;  while  the  lower  class  furnishes  the 
heavy  manual  work.  The  first  class  represents  the  experienced 
thinkers,  organizers,  and  leaders ;  the  second,  the  supervisors 
and  skilled  assistants,  or  workmen  ;  the  third,  the  common 
laborer. 

By  clearly  defining  the  difference  between  the  higher  and  mid- 
dle classes  of  railroad  employees,  and  keeping  the  education  of 
the  two  as  separate  and  individual  as  possible,  we  have  taken 
the  first  and  most  important  step  forward  in  the  solution  of  the 
problem. 

The  European  governments  long  ago  recognized  the  necessity 
for  a  strict  distinction  between  professions  and  trades  or  callings. 
They  emphasize  throughout  their  national  educational  schemes 
the  fact  that  an  institution  cannot  accomplish  two  different  objects 
at  the  same  time.  Their  classical,  scientific,  and  technical  uni- 
versities or  colleges  are  such  as  to  command  the  highest  respect 
for  their  graduates,  while  their  lower  grade  industrial  or  trade 
schools  turn  out  men  fitted  for  better-class  labor,  artisans, 
foremen,  and  supervisors. 

The  professions  of  mechanical  engineering,  civil  engineering, 
electrical  engineering,  architecture,  chemistry,  metallurgy, 
mining  engineering,  railroad  law,  railroad  finance,  railroad 
management,  railroad  transportation,  and  general  railroading, 
should  embody  men  of  the  highest  stamp  in  their  respective 
work,  enabling  them  to  take  charge  of  large  industrial,  mechan- 
ical, or  railroad  interests.  On  the  other  hand,  let  skilled  labor, 
taken  in  its  general  sense,  and  the  holders  of  subordinate  posi- 
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tions  in  the  railroad  world  be  assigned  their  proper  place  and 
receive  a  corresponding  preparatory  education. 

In  place  of  dragging  down  the  college  course  to  meet  the  re- 
quirements of  the  middle  class  of  railroad  men,  the  aim  should 
be  to  extend  the  college  system  still  higher,  broadening  its 
scope  by  adding  studies  on  such  general  subjects  as  history, 
law,  finance,  transportation,  and  operation  of  railroads,  so  that 
it  will  turn  out  tdinkers  and  originators,  men  to  guide  and 
teach  the  masses,  minds  trained  to  cope  with  unknown  factors 
and  difficult  problems,  investigators  and  promoters  in  every 
branch  of  the  railroad  business. 

Every  attempt,  therefore,  to  extend  the  scope  of  our  colleges 
so  as  to  prepare  men  more  specifically  for  the  higher  general 
railway  profession  should  be  considered  as  the  second  important 
step  to  be  taken  in  the  solution  of  the  problem  before  us,  thus 
filling  one  great  void  in  our  present  educational  system.  Our 
mechanical,  civil,  electrical,  and  mining  engineers,  our  archi- 
tects and  lawyers,  who  enter  railroading  after  graduation,  will 
be  not  only  specialists  in  their  particular  profession,  but  wilt 
possess  a  broad  knowledge  of  the  general  principles  underlying 
the  railroad  business,  while  the  special  graduates  in  the  course 
devoted  to  the  general  railway  profession  proper  will  furnish  to 
the  executive,  financial,  traffic,  transportation,  and  general  rail- 
road departments  much  valuable  material  to  be  shaped  into 
future  managers  and  leaders  in  railroad  circles. 

The  question  of  the  suitable  general  and  special  education  for 
the  higher  class  of  railroad  men  having  been  discussed,  it 
remains  to  indicate  the  proper  disposition  that  should  be  made 
for  the  middle  class  of  railroaders,  who  fill  subordinate  and  yet 
none  the  less  important  positions  of  trust  and  responsibility. 

It  will  be  readily  understood  that  the  life  and  atmosphere  of 
a  college,  whether  classical  or  technical,  is  not  in  accord  with 
the  sphere  in  life  that,  as  a  rule,  the  class  of  young  men  belong 
to  who  will  some  day  represent  the  middle  class  of  railroad  em- 
ployees. That  there  are  numbers  of  subordinate  and  yet  im- 
portant occupations  on  a  railroad  for  which  no  adequate  prepa- 
ratory education  exists  is  apparent  to  any  one  familiar  with 
railroading  and  our  educational  institutions.  We  find  isolated 
attempts  here  and  there  presenting  elementary  preparatory 
courses  of  studies  for  one  particular  class  of  employees,  such  as 
night  schools  or  special -instruction  courses  in  connection  with 


67 

a  shop  or  an  apprenticeship  system  )  but  we  have  no  recognized 
national  system  of  preparatory  railroad  schools  for  the  lower 
grades  of  the  railroad  service. 

The  usual  method,  employed  extensively  in  ihis  country, 
is  to  have  boys  enter  a  railroad  gang,  shop  or  office,  immedi- 
ately after  leaving  public  school.  This  plan  has  many  advocates, 
especially  when  coupled  with  a  night  school  or  apprentice-class 
system.  Before  accepting  this  view,  it  will  prove  desirable  to 
investigate  whether  "gang,"  "shop,"  or  " office "  alone,  inde- 
pendent of  any  special  preparatory  education,  is  the  best  and 
most  efficient  solution. 

The  ruling  tendency  in  this  country  to  endeavor  to  be  emi- 
nently "  practical "  and  to  accomplish  two  things  with  one  turn 
of  the  hand,  while  truly  praiseworthy  as  a  general  principle?  is 
liable  to  mislead  in  all  matters  where  the  economy  resulting 
from  a  slower  rate  of  speed  cannot  be  demonstrated  till  many 
years  have  elapsed.  Thus  to  place  a  boy  in  a  gang,  shop,  or 
office,  and  then  infuse  into  him  at  odd  periods  of  the  day  or 
week  the  theoretical  part  of  his  more  immediate  business  and  a 
general  knowledge  of  allied  branches  of  railroading,  besides  usu- 
ally having  to  complete  his  elementary  schooling,  is  very  flatter- 
ing to  the  go-ahead  spirit  of  the  times.  But  the  natural  ten- 
dency of  shop  or  office  work  to-day  is  to  concentrate  the  worker's 
attention  on  the  details  of  a  single  process,  method,  or  system. 
From  my  experience,  I  have  formed  the  conclusion  that  the  men 
very  seldom  make  use  of  the  wonderful  opportunities  for  ob- 
servation and  improvement  supposed  to  be  afforded  them.  The 
routine  work  of  a  shop  or  office  confines  them  to  one  machine  or 
one  class  of  duties  for  days  and  months  at  a  time,  and  even  the 
entire  shop  or  office,  taken  as  a  whole,  only  illustrates  one  par- 
ticular branch  of  work.  Shop  work  can  only  serve,  in  any  event, 
for  the  mechanical  departments  of  a  railroad.  It  cannot  satisfy 
•  the  requirements  of  those  departments  where  a  general  ele- 
mentary knowledge  of  the  broader  principles  of  railroading  is 
one  of  the  essential  conditions. 

The  proposition  to  have  messenger  boys,  operators,  filing,  in- 
dexing, checking,  and  recording  clerk*,  car-checkers,  trainmen, 
carpenters,  bridgemen,  mechanics,  etc.,  leave  their  office  or  the 
road  at  certain  times  of  a  day  to  file  into  a  class-room,  is  im- 
practicable from  a  practical  railroader's  standpoint.  Yet. this 
proposition  has  actually  been  advanced,  based  upon  the  recog- 
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nized  fact  that  it  is  important  that  this  class  of  railroad 
employees  should  receive  adequate  special  instruction  for  the 
various  duties  they  are  to  perform  in  their  practical  career. 

Night  schools  and  correspondence  schools  fill  the  gap  to  a 
certain  extent -when  no  other  ins' ruction  is  available.  But  it 
takes  young  men  of  exceptional  energy  and  perseverance  to  ac- 
complish good  results.  Lessons  spread  over  a  long  period,  with 
the  scholar's  attention  and  strength  in  the  interim  devoted  to 
other  work,  are  not  conducive  to  mastering  a  subject  properly. 
A  continuous,  uninterrupted  course  of  study  for  six  months  is 
of  more  value  than  an  hour  a  day  for  several  years  of  an  appren- 
tice's life. 

Propositions  have  been  frequently  advanced  that  railroad 
companies  should  organize  educational  courses  in  connection 
with  their  shops  and  offices  ;  but  there  are  grave  objections  to 
this  system.  The  permanency  of  the  school  or  the  movement 
to  establish  and  maintain  it  in  its  full  working  vigor,  with  the 
proper  division  of  time  and  energy  between  the  shop,  office,  and 
schoolroom,  and  the  necessary  moral  aid  from  headquarters,  so 
as  to  force  all  heads  of  departments  and  shop  superintendents 
to  work  in  hearty  conjunction  with  the  "  school-teaeher, "  depend 
entirely  on  the  strong  support  and  good-will  of  the  highest 
officials  of  the  road.  Let  a  change  of  management  take  place, 
or  the  financial  condition  of  the  road  be  impaired,  and  the 
school  will  be  one  of  the  first  things  neglected.  That  this  view 
is  not. without  foundation  is  only  too  aptly  illustrated  by  the 
collapse  of  the  finest  railroad-shop  school  system  ever  started 
in  this  country,  namely,  at  Mount  Clare  shops,  Baltimore  & 
Ohio  Bailroad,  which  school  was  inaugurated  under  splendid 
auspices  in  1885,  but  was  suspended  a  few  years  later  when  the 
financial  difficulties  of  the  railroad  began  to  accumulate.  Unless 
the  head  management  of  a  railroad  is  thoroughly  determined 
and  financially  able  to  maintain  the  educational  movement,  the 
representations  from  heads  of  departments  and  shop  foremen, 
regarding  the  alleged  serious  obstruction  to  their  business  and 
the  extra  cost,  will  soon  effectually  block  the  permanency  and 
strength  of  the  movement.  An  institution  controlled  1>y  politi- 
cians affords  a  very  good  parallel  case  to  a  railroad  school 
wholly  dependent  on  the  support  of  a  changing  management  and 
the  fluctuations  of  a  company's  exchequer.  In  addition,  school 
teaching  is  not  the  business  of  a  railroad,  and  should  not  be 
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mixed  up  with  its  regular  routine  work.  A  railroad  company 
can  establish  with  signal  advantage  to  itself  and  its  employees, 
and  within  the  bounds  of  practicability,  special  short  limited 
instruction  classes  with  demonstrations  bearing  more  inimedi- 
diately  on  actual  systems  or  appliances  in  use  on  its  road,  such 
as,  for  instance,  a  school  for  air-brake  instruction  or  explana- 
tion of  signaling  system. 

There  is  one  more  class  of  chronic  objectors  that  will  have  to 
be  considered,  namely,  the  so-called  practical  men  who  decry 
any  special  schooling  and  brush  all  arguments  aside  with  the 
well-worn  phrase  that  "practice  can  only  be  taught  in  practice." 
This  is  one  of  that  class  of  stereotyped  arguments  and  epigram- 
matic generalities  that  are  brought  into  play  on  all  occasions 
and  allowed  to  cover  a  much  larger  territory  than  warranted  by 
critical  analysis.  The  misplaced  belief  in  the  absolute  truth  of 
this  sweeping  assertion  regarding  the  inability  of  a  special  school 
course  to  teach  anything  bearing  directly  on  practical  work,  has 
caused  thousands  of  boys,  not  only  in  the  railroad  service,  but 
also  in  mechanical  and  industrial  pursuits  generally,  to  be  con- 
signed yearly  to  the  same  fate  and  to  follow  the  same  rut  as 
others  before  them,  sometimes  ascertaining  the  theory  and  the 
broader  principles  underlying  their  particular  work  after  years 
of  steady  toil,  but  more  generally  remaining  on  the  level  of 
mediocre  drudgery.  Practice,  in  the  sense  of  becoming  skilled 
or  expert  in  some  particular  detail  of  a  calling  or  familiar  with 
a  mass  of  data,  statistics,  and  facts  appertaining  to  the  imme- 
diate work  of  one  department  or  of  a  whole  system  of  roads,  can 
naturally  only  be  successfully  learned  in  practice.  Tut  the 
routine  life  of  an  apprentice  in  a  shop,  or  the  elevating,  sonl- 
iuspiring  duties  of  a  messenger  boy  or  young  clerk  in  an  office, 
are  not  calculated  to  infuse  much  enthusiasm  in  the  individual 
for  his  calling,  unless  he  is  exceptionally  energetic  and  ambi- 
tious ;  while  the  little  bits  of  general  information  picked  up  by 
the  wayside  are  few  and  far  between.  Unless  some  stimulating 
influence  be  kept  alive,  or  his  interest  in  his  calling  awakened, 
and  his  observing  and  reasoning  faculties  trained  and  developed 
prior  to  entering  practical  life,  he  will  labor  under  the  great  dis- 
advantage of  never  being  able  to  fully  grasp  the  general  scope 
and  duties  of  his  calling,  taken  as  a  whole.  He  may  become 
familiar  with  its  general  features  by  being  thrown  in  constant 
contact  with  the  subject  for  many  long  years  ;  but  experience  is 
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a  very  slow  teacher,  and  usually  costly  to  the  party  that  pays 
the  bills. 

The  educated  employee,  on  the  contrary,  would  enter  his  call- 
ing with  a  good  general  idea  of  the  subject  before  him,  and  of 
the  important  principles  involved,  together  with  a  knowledge  of 
kindred  subjects  and  familiarity  with  auxiliary  branches.  He 
will  not  be  forced  to  work  in  the  same  channel  as  others  before 
him,  prescribed  by  usage  and  tradition,  but  will  reach  correct 
conclusions  by  his  knowledge  of  principles  and  acquaintance 
with  the  work  and  results  of  others  in  the  same  field.  In  place 
of  understanding  only  one  branch  of  his  calling,  like  the 
machinist  assigned  to  one  machine,  or  like  the  clerk  checking 
off  figures  from  morning  to  night,  he  will  be  better  prepared, 
when  the  opportunity  presents  itself,  to  launch  out  and  demon- 
strate his  ability  to  attend  to  more  than  one  detail  of  his  busi- 
ness, or  to  supervise  the  work  of  others  in  the  same  department. 
Uneducated  inventors  have  squandered  years  of  valuable  time 
developing  and  ascertaining  one  principle,  or  demonstrating  to 
themselves  the  fallacy  of  a  certain  line  of  reasoning,  which  the 
educated  mechanic  understands  and  fully  realizes  at  the  start. 
A  clerk  will  labor  for  months  and  years  over  his  books,  rate- 
sheets,  and  statistical  statements,  and  may  never  grasp  under- 
standing^ the  general  principles  and  rules  governing  his  work  ; 
while  the  specially  educated  clerk  will  be  more  liable,  after  mas- 
tering the  immediate  details  of  his  work,  to  bring  reasoning  and 
analytical  criticism  to  bear,  devising  improvements  and  altera- 
tions, guided  by  his  ability  to  reason  and  think  logically  and 
his  general  knowledge  of  similar  matters. 

With  reference  to  the  feature  that  in  European  countries  the 
system  of  trade  schools  is  more  highly  developed  than  in  this 
country,  mention  should  be  made  that  we  have  in  a  number  of 
our  principal  cities  well-equipped  and  successful  industrial 
schools,  offering  special  facilities  for  the  education  of  mechan- 
ics and  artisans  to  be  employed  more  particularly  in  the  me- 
chanic arts  and  manufacturing  industries.  The  scope  of  these 
institutions  is  all  right  for  their  aims  and  purposes,  but  they 
do  not  distinctly  cover  railroad  pursuits.  If  special  railroad 
courses  were  added  to  the  curriculum,  the  influence  of  such 
institutions  would  become  marked  in  the  practical  ranks  of 
the  railroad  service. 

Trade  schools,  industrial  schools,  and  business  colleges  are 
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all  clear  indications  of  the  value  of  supplementing  the  ordi- 
nary public  school  course  by  a  special  schooling  for  trades 
and  callings  not  classed  as  professions.  Why  should  there  not 
be  a  special  adequate  elementary  training  for  railroad  men, 
aupplementing  the  ordinary  public  school  course  ?  At  present, 
it  is  either  stop  at  the  end. of  the  public  school  course  or  else 
spend  a  number  of  years  preparing  for  college  in  addition  to 
the  four  years  of  the  college  course.  Taken  as  a  general  broad 
statement,  over-education  is  as  objectionable  as  uuder-educa- 
tion  for  the  class  of  railroad  employees  under  consideration. 
Men  of  very  inferior  education  have,  it  is  true,  lifted  themselves 
up  to  the  top  pinnacle  of  success  through  the  force  of  their  own 
individuality,  and,  vice  versa,  men  of  high  education  have  not 
considered  it  undignified  to  follow  trades  and  do  manual  work. 
But  the  exceptions  do  not  represent  the  masses,  and  it  is  with 
these  latter  that  we  have  to  deal  in  outlining  the  scope  of  any 
-educational  scheme. 

Some  years  ago  in  a  discussion  at  a  meeting  of  one  of  the 
railroad  clubs  one  of  the  speakers  attacked  the  fundamental 
principles  underlying  the  views  that  I  had  previously  ex- 
pressed, by  stating,  in  effect,  that  this  great  American  people 
will  never  allow  itself  to  be  grouped  into  different  classes  of  so- 
ciety, the  poor  boy  demanding  the  same  rights  as  the  rich  man's 
son.  Patriotic  sentiments  and  American  spread-eagleism  can- 
not controvert  the  fact  that,  while  all  men  may  be  born  equal, 
all  railroad  men  do  not  reach  the  top  ranks  of  the  service. 

The  fact  remains  that  there  exists  a  great  middle  class  of  rail- 
roaders that  has  to  be  considered  as  a  separate  body  in  any  ed- 
ucational scheme.  It  is  no  discredit  to  the  individual  to  be  cast 
into  this  class.  Outside  circumstances,  the  influence  of  envi- 
ronment, the  educational  and  social  advantages  during  boyhood 
and  early  manhood,  will  all  tend,  as  a  general  rule,  to  establish 
the  sphere  of  work  lying  ahead  in  life.  If  this  sphere  be  ap- 
parently the  great  middle  class  of  railroaders,  then  why  not 
aim  to  offer  a  special  education  accordingly.  Many  parents 
«an  afford  to  give  boys  two  years'  extra  schooling  after  leaving 
public  school,  whereas  it  would  be  out  of  the  question  financial- 
ly, independent  of  any  other  considerations,  to  let  the  boy  go 
through  college.  There  are,  under  present  conditions,  practi- 
cally only  two  things  for  the  embryo  railroader  to  do,  either  go 
into  a  shop,  office,  or  gang,  and  trust  to  individual  effort  and 
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ability  to  pull  through  after  long  years  of  arduous  work  ;  or,  on 
the  other  hand,  spend  nearly  a  decade  preparing  for  and  going 
through  college.  There  is  no  existing  well  recognized  and  gen- 
erally adopted  half-way  plan  between  these  two  alternatives. 

My  arguments  and  efforts  are  all  in  the  direction  of  filling  in 
this  gap  in  a  practical  and  permanent  manner.  Night  schools, 
correspondence  schools,  shop  classes,  trade  schools  for  mechan- 
ic arts  and  industries,  apprenticeship  systems,  and  even  the 
manual  workshop  annex  of  technical  colleges,  all  bear  witness- 
to  the  necessities  of  the  case  and  all  help  on  the  good  cause. 
But  the  results  are  too  scattering  and  dependent  on  the  individ- 
ual. What  is  required  is  a  fixed  permanent  policy  and  the 
adoption  of  a  special  uniform  system  throughout  the  country. 

We  are  therefore  brought  face  to  face  with  what  I  consider  the 
third  important  step  in  the  solution  of  the  general  question  un- 
der discussion,  namely,  the  necessity  of  establishing  special  in- 
stitutions or  railroad  trade  schools  for  the  education  of  the 
better  class  of  railroad  employees  and  artisans,  with  a  view  to 
giving  them  a  training  consistent  with  their  elementary  school- 
ing and  the  means  at  their  command,  thus  enabling  them  to 
enter  and  follow  practical  railroading  with  a  broader  and  more, 
general  knowledge  of  the  subject  before  them,  unhampered  with 
total  ignorance  of  its  first  principles,  and  yet  not  burdened 
with  too  much  learning  and  unnecessary  theory. 

These  schools  would  be  to  the  subordinate  branches  of  rail- 
road work  what  commercial  schools  or  so-called  business  col- 
leges are  to  business.  They  would,  as  a  rule,  be  interpolated 
between  the  regular  public  school  course  and  a  boy's  entrance 
into  practical  railroading.  One  important  feature,  however,, 
should  be  kept  prominently  in  view,  namely,  never  mind  what 
the  inducements  might  be  to  devote  energy  and  time  to  the 
higher  theoretical  and  professional  general  branches  of  rail- 
roading, the  first  aim  of  the  school  should  be  to  educate  the 
better  class  of  railroad  labor,  artisans,  foremen  and  supervi- 
sors, giving  them  a  special  preliminary  general  training  for  the 
immediate  practical  duties  before  them. 

It  does  not  seem  preposterous  to  suggest  that  every  impor- 
tant railroad  centre  should  have  a  large,  well-equipped  railroad 
trade  school,  which  would  be  far  superior  in  its  general  working 
and  influence  to  dozens  of  small  night-courses  or  shop-classes, 
maintained  by  individual  effort  or  the  cooperation  of  railroad 
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companies.  If  the  value  of  such  a  special  school  is  once  gen- 
erally recognized  by  the  railroad  interests  and  the  community 
at  large,  it  will  not  be  difficult  to  obtain  the  necessary  endow- 
ments and  financial  support  for  the  enterprise. 

In  order  to  test  the  truth  of  some  of  the  general  statements- 
and  arguments  presented  it  will  prove  pertinent,  on  this  occa- 
sion, to  enter  somewhat  into  detail  and  discuss  the  benefits  that 
would  accrue  to  young  men  entering  practical  railroading  in 
the  important  department  of  the  construction  and  maintenance 
of  bridges  and  buildings. 

I  believe  sufficient  has  been  already  said  to  indicate  that  I 
fully  realize  that  a  thorough,  well-trained  mechanic  cannot  be 
turned  out  from  any  educational  institution.  What  I  do  claim 
is  that  the  mechanio  and  artisan  can  only  become  expert  and 
proficient  in  his  calling,  considering  the  mechanical  and  prac- 
tical part  of  same  only,  by  contact  with  the  practice  of  his 
calling.  He  has,  however,  no  opportunity,  except  by  personal 
effort  and  special  ability,  after  long  continued  contact  with 
practice,  to  obtain  a  general  knowledge  of  the  broad  principles, 
elementary  theory  and  information  relating  to  kindred  subject* 
connected  with  his  work,  which  knowledge  will  allow  him  to 
progress  more  rapidly  in  the  ranks  of  the  service  and  enable 
him  to  fill  a  subordinate  position  of  responsibility  whenever 
opportunity  gives  him  a  chance.  * 

To-day,  a  young  man  takes  a  place  as  laborer  or  helper  on  a. 
bridge  or  building  gang,  the  same  as  he  might  have  become  a 
barber,  a  runner  for  a  grocery,  or  a  hostler  in  a  stable.  It 
is  not  the  calling  that  he  has  selected  but  the  fact  that  he 
was  able  to  get  the  job.  He  has  no  special  ambition  for  the 
work  in  hand  and  is  liable  to  drift  off  if  some  other  position  is 
offered  with  a  slight  advance  in  pay.  Other  men  in  the  bridge- 
and  building  department  are  carpenters  or  shop  mechanics  who 
have  served  through  their  apprenticeship  and  who  are  good 
workmen,  but  they  have  no  general  knowledge  or  ability  other 
than  that  pertaining  to  the  mechanical  execution  of  work  im- 
mediately in  hand. 

How  different  this  would  be  if  a  boy,  on  leaving  public 
Bohool,  would  select  his  future  calling  and  study  for  a  year  or 
two  with  that  in  view.  A  general  knowledge  of  the  subjects- 
mentioned  below  certainly  would  make  him  gladly  welcomed  aa 
a  member  of  the  bridge  and  building  department,  where,  after 
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acquiring  the  necessary  mechanical  skill  and  practical  knowl- 
edge, he  would  be  better  qualified  to  be  promoted  and  gradual- 
ly given  a  responsible  position  with  benefit  to  himself  and  the 
railroad  company.  Railroad  managers  and  superintendents  are 
only  too  glad  to  recognize  ability  and  make  promotions  from 
the  ranks.  Many  men,  otherwise  good  workmen,  have  to  be 
passed  over  owing  to  their  deficient  general  knowledge  and 
-education. 

Home  of  the  subjects,  which,  in  my  opinion,  could  be  properly 
taught  in  an  elementary  way  in  the  department  of  bridges  and 
buildings  of  a  railroad  trade  school,  are  as  follows  :  Element- 
ary book-keeping.  Department  reports  and  accounts.  Gen- 
eral description  of  railroads,  their  equipment  and  management. 
Practical  mechanics.  Movement  of  heavy  bodies  and  hoisting 
machinery  ;  clearing  wrecks.  Properties  of  materials.  Build- 
ing mechanics  and  building  trades.  General  description  of  rail- 
road buildings,  structures,  bridges  and  trestles,  with  illustra- 
tions. Mechanical  and  free-hand  drawing.  Details  of  structures, 
buildings,  and  bridges.  Bills  of  materials  and  estimating 
quantities.  Manufacture  of  principal  structural  materials. 
Laying  off  work.  Tests  of  materials.  Shopwork  on  bridges. 
Erection  and  inspection  of  bridges  and  structures.  Building 
laws.  Elements  of  theoretical  mechanics  and  physics.  Special 
machinery  and  appliances  for  moving  heavy  bridges  and  struc- 
tures. Ornamental  work  and  designs.  General  construction 
of  railroads.  The  general  properties  of  structural  materials  for 
strength,  durability,  aud  inspection  methods.  Calculation  of 
strength  for  minor  parts  of  a  structure.  Elementary  theory  of 
hoisting  machinery.     History  of  bridge  construction. 

After  this  extensive  review  and  discussion  of  the  general  ques- 
tion of  the  education  of  future  railroad  officers  and  employees, 
I  will  reiterate  my  views  concisely  as  follows  : 

First.  A  clear  division  should  be  maintained  between  the 
higher  and  middle  classes  of  railroad  men,  aud  the  preliminary 
educational  systems  kept  distinct  and  separated  from  each  other. 

Second.  The  higher  class,  offering  the  material  from  which, 
as  a  rule,  the  fnture  manager.?,  professional  men,  and  heads  of 
departments  will  be  drawn,  should  be  provided  for  by  special 
railway  departments  at  existing  colleges,  and  by  adding  general 
railway  subjects  to  the  present  curriculum  of  the  technical 
departments  of  colleges. 
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Third.  The  middle  class  of  railroad  employees,  comprising 
young  men  entering  the  railroad  service  in  subordinate  positions 
of  all  kinds,  many  of  whom  will  some  day  fill  the  large  number 
of  responsible  minor  railroad  positions  of  trust,  should  receive, 
after  leaving  the  ordinary  school  course,  a  special  short  prelimi- 
nary schooling  adapted  to  the  particular  departmental  work  they 
expect  to  take  up  on  entering  a  railroad  shop  or  office.  This 
special  education  will  be  obtained  most  advantageously  in 
special  railroad  trade  schools  to  be  established  wherever  desira- 
ble and  possible  throughout  the  country,  the  curriculum  io  con- 
sist of  a  one-year  "Regular  Course,"  divided  into  suitable 
departments.  Further,  an  "Advanced  Course,"  covering  a 
eecond  year,  for  such  scholars  who  desire  and  have  the  means 
and  qualifications  necessary  to  continue  their  studies  to  a  more 
advanced  point. 

Realizing  that  general  statements  and  arguments  have  not  the 
convincing  power  that  a  knowledge  of  the  details  of  a  proposed 
system  would  command,  I  present,  as  a  supplement  to  my 
remarks,  an  outline  sketch  and  programme  for  such  a  special 
railroad  trade  school,  illustrating  the  general  features  and  char- 
acteristics of  the  school,  the  details  being  necessarily  subject  to 
changes  and  modifications  dependent  on  local  and  individual 
conditions,  as  the  movement,  if  successful,  would  progress  and 
shape  itself.  The  programme  is  substantially  the  same  as  form- 
ulated and  published  by  me  in  1887. 

PBOGBAMMB  FOB   A   SPECIAL   BAHiBOAD   TRADE   SCHOOL. 

The  institution  should  be  conducted  according  to  the  spirit 

.  and  on  the  basis  of  a  trade  school,  not  of  a  college.     Its  succep  8 

will  lie  in  doing  its  work  thoroughly. within  its  proper  sphere 

and  limits,   without  making  a  display  of  its  great  learning 

or  advertising  its  workshop  system  as  a  leading  feature. 

The  entrance  requirements  would  be  limited  to  a  general 
common-school  education,  more  or  less  advanced,  according  to 
which  department  the  applicant  desired  to  enter. 

The  school  would  consist  of  a  Regular  Course  of  one  year  and 
of  an  Advanced  Course  of  one  year ;  also  a  General  Course. 

The  scholars  for  the  Regular  Course  would  be  young  boys 
direct  from  pnblio  school  and  young  men  who,  after  a  few  years' 
work  in  a  shop,  office,  store,  or  railroad  department,  begin  to 
realize  that  their  rapid  success  in  life  may  depend  largely  on  a 
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better  general  knowledge  of  and  familiarity  with  one  subject  or 
some  specialty. 

The  Advanced  Course  would  be  open  to  such  scholars  who  had 
completed  the  Regular  Course  and  whose  means  and  abilities 
enabled  them  to  pursue  their  special  studies  to  a  higher  point. 
Also,  men  whose  former  education  and  subsequent  railroad 
experience  would  qualify  them  to  omit  the  Regular  Course. 

The  General  Course,  consisting  of  lectures  on  general  railroad 
subjects,  would  be  open  to  all  comers,  in  order  to  spread  a  bet- 
ter knowledge  of  the  general  conditions,  laws,  and  public  policy 
governing  railroads  among  the  general  public. 

The  studies  iu  tLe  Regular  Course  would  be  so  arranged  that 
the  course  in  itself  wculd  be  complete  from  a  practical  view  ; 
that  is,  giving  the  scholar  a  general  idea  of  the  subjects  taken 
up,  the  elementary  principles  governing  his  selected  calling 
and  acquaintance  with  the  principal  details.  Practical  railroad- 
ers could  attend  this  course  without  fear  that  the  matter  pre- 
sented would  be  too  high  or  extended  for  their  purposes.  The 
course  would  be  divided  into  two  terms,  and  the  studies  of  the 
first  term  would  be  common  for  many  scholars,  who  would  then 
in  the  second  term  branch  off  to  their  chosen  specialties. 

In  the  Advanced  Course  the  fundamental  idea  would  be  to 
build  upon  the  general  basis  established  by  the  Regular  Course  ; 
to  extend  the  different  subjects  to  a  higher  grade,  treating  them 
in  a  more  thorough  and  scientific  manner,  and  to  afford  more 
time  and  opportunities  for  illustrative  examples,  demonstra- 
tions, laboratory,  workshop,  and  drawing-room  exercises. 

The  General  Course  would  consist  of  evening  lectures  at 
stated  intervals  on  the  most  general  laws  and  conditions  gov-, 
erning  the  control,  operation,  and  management  of  carrying 
companies,  their  relations  to  the  state  authorities  and  the  public 
at  large,  their  history  and  influence  in  industrial,  trade,  and 
labor  questions. 

All  illustrations,  examples,  demonstrations,  laboratory  and 
workshop  exercises  would  be  taken  from  appropriate  practical 
problems  and  conditions  connected  with  railroad  work.  The 
workshop  feature  should  be  considered  as  an  important  adjunct 
to  the  lessons,  illustrating  in  a  practical  way  the  principles  and 
methods  developed  and  explained  in  the  schoolroom.  Any 
suggestion  that  regular  skilled  workmen  could  be  turned  out  of 
school  workshops  should  be  promptly  discountenanced. 
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The  choice  of  the  teachers  and  managers  would  be  most  impor- 
tant. For  many  of  the  branches  theoretically  educated  men, 
with  a  subsequent  long  practical  experience  in  their  particular 
line,  would  be  most  desirable.  In  other  branches  experienced 
railroaders  would  be  preferable,  who,  in  spite  of  the  neglect  of 
their  early  education,  had  by  innate  common  sense,  observation, 
and  study  in  later  life  become  masters  of  all  the  questions  con- 
nected with  their  branch  of  work.  A  European  element  should 
be  strictly  avoided,  and  knowledge  of  the  actual  working  and 
status  of  the  conditions  existing  on  American  railroads  be 
absolutely  requisite.  The  salaries  offered  should  be  such  as  to 
induce  practical  men,  whose  standing  in  the  railroad  service  is 
well  known,  to  relinquish  their  positions  and  devote  their  talent 
and  energy  to  the  furtherance  of  the  school  as  a  life  object. 

The  speoial  departments  or  groups  of  railroad  callings  for 
which  provision  should  be  made  are  about  as  follows :  Account- 
ing and  auditing,  general  railroad  appliances  and  supply  busi- 
ness, traffic,  transportation  and  operation,  telegraphy  and  sig- 
nals, motive  power  and  mechanical,  car  building,  construction 
and  roadway,  buildings,  bridges. 

The  studies  for  each  group  would  be  similar  to  the  programme 
outlined  below,  «which  is  not  claimed  to  be  final,  but  simply  in- 
dicative of  the  general  character,  trend,  and  scope  of  the  work 
for  each  particular  department.  Many  of  the  studies  would  be 
taken  up  in  joint  classes  by  the  scholars  from  several  depart- 
ments ;  other  studies  are  special  for  the  individual  department. 

Accounting  and  Auditing  Department. — Regular  course,  first 
term  :  Elementary  book-keeping  ;  railroad  department  reports, 
material  accounts,  pay-rolls,  time  distributions,  recapitulations  ; 
general  description  of  railroads,  their  equipment  and  manage- 
ment. Second  term :  Double-entry  book-keeping  ;  supply  and 
shop  accounts ;  balance,  performance,  and  mileage  sheets ; 
elementary  business  law.  Advanced  Course  :  General  railroad 
accounts  for  revenue  and  disbursements  ;  auditing  and  collection 
systems  ;  general  balance  sheets,  reports,  and  statistics  ;  stocks 
and  bonds ;  mortgages  and  securities  ;  trust  and  construction 
companies  ;  law  and  general  policy  of  accounting  and  auditing 
questions. 

General  Railroad  Appliances  and  Supply  Business  Depart- 
ment— Regular  course,  first  term  :  Elementary  book-keeping ; 
department  reports  and  accounts  ;  general  description  of  rail- 
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roads,  their  equipment  and  management ;  general  description 
of  railroad  appliances  ;  properties  of  materials.  Second  term  : 
Railroad  snpplies  and  their  properties ;  quality,  elementary, 
physical,  and  chemical  tests  ;  detail  examination  of  railroad  ap- 
pliances ;  special  instruction  for  tie,  lumber,  rail,  iron  and  steel 
inspectors  ;  store-house  systems.  Advanced  course :  Chemistry 
and  physics  in  connection  with  examination  of  materials ; 
chemical  and  physical  examination  of  railroad  supplies,  mate- 
rials, and  preservatives;  independent  laboratory  and  shop  ex- 
periments ;  general  industrial  technology  and  metallurgy ; 
description  of  important  industries  and  trades  producing  rail- 
road materials. 

Traffic  Department. — Regular  course,  first  term :  Elemen- 
tary book-keeping  ;  department  reports  and  accounts ;  general 
description  of  railroads,  their  equipment  and  management ; 
freight,  passenger,  baggage,  express,  and  mail  service  ;  duties 
of  freight  and  ticket  agents,  baggagemen,  and  expressmen  ; 
local,  terminal,  and  transfer  stations ;  forwarding  offices. 
Second  term  :  double-entry  book-keeping  ;  accounting  systems 
in  passenger  and  freight  business ;  freight  classifications  and 
rates  ;  clearing  houses  and  car-record  systems  ;  elements  of  law. 
Advanced  course  :  Preparation  of  rate-sheets  and  freight  class- 
ifications in  regard  to  special  conditions ;  special  rates  and 
drawbacks ;  freight  lines ;  pooling  systems ;  foreign  freight 
systems  ;  general  principles  governing  passenger  business ;  the 
law  and  general  principles  governing  all  traffic  questions  ;  his- 
tory of  traffic  and  transportation  lines ;  the  proper  relations 
between  legislative  bodies,  state  railroad  commissions  and  rail- 
roads in  regard  to  traffic  business. 

Transportation  and  Operating  Department. — Regular  course, 
first  term  :  Elementary  book-keeping ;  department  reports  and 
accounts  ;  general  description  of  railroads,  their  equipment  and 
management ;  duties  of  conductors,  brakemen,  switchmen,  yard- 
masters,  inspectors,  repairmen,  station-masters,  dispatchers ; 
movement  of  heavy  bodies  and  hoisting  machinery,  clearing 
wrecks  ;  train  service ;  general  description  of  railroad  appli- 
ances. Second  term  :  Train  orders  and  regulations  ;  dispatch- 
er's duties  and  authority  ;  preparation  of  time-tables ;  detail 
description  and  illustration  of  railroads,  their  equipment  and 
management ;  car  records,  mileage,  and  performance  sheets. 
Advanced  course  :  General  administration  of  railroads  in  rela- 


79 

tion  to  condition  of  road,  equipment  and  trade ;  economy  ii* 
train  service  and  equipment ;  influence  of  grades  and  curves  ; 
quality  and  capacity  of  rolling  stock  and  general  principles  gov- 
erning its  use  and  construction ;  examination  of  advanced 
methods  and  improvements ;  special  railroad  appliances  and 
inventions ;  the  law  governing  train  service,  road  and  grade 
crossings,  corporate  property,  liabilities  for  damages,  etc.  ;  his- 
tory of  transportation  and  traffic  lines. 

Telegraphy  and  Signal  Department. — Regular  course,  first 
term :  Elementary  book-keeping ;  department  reports  and  ac- 
counts ;  elements  of  telegraphy,  with  practice  in  use  of  inatrn- 
ments;  duties  of  operators,  linemen,  repairmen,  etc.,  with 
appliances  and  methods  in  use;  details  of  signal  apparatus 
and  methods  in  general  use  ;  construction  and  repairs  of  instru- 
ments and  signal  apparatus ;  general  description  of  railroads,, 
their  equipment  and  management.  Second  term :  Practice  in 
rapid  transmission  of  messages  and  use  of  complicated  instru- 
ments ;  train  dispatching ;  elementary  science  of  telegraphy  and 
elements  of  chemistry ;  descriptions  and  applications  of  elec- 
tricity to  special  purposes,  as  alarms,  tickers,  telephone,  au- 
tomatic recorders,  electric  light,  etc.  ;  complicated  signal 
systems,  their  use,  construction,  and  repair.  Advanced  course  : 
Practice  in  the  use  of  complicated  telegraph  methods  employed 
at  central  stations  and  on  heavy  lines  ;  submarine  telegraphy  ; 
application  of  electricity  to  complicated  and  delicate  machines, 
for  recording  tests,  measuring  time,  etc.  ;  electricity  as  a  scien- 
tific subject,  with  experiments  and  laboratory  exercises  ;  detail 
history  of  electrical  inventions  and  methods,  with  careful  exam- 
ination of  instruments  and  specific  features  of  each  method ; 
electrical  engineering  and  construction  of  telegraph  lines  and 
electrical  machines  ;  electrical  mechanics ;  physical  and  chemi- 
cal properties  of  electrical  materials  ;  electricity  as  applied  to 
railroad  signals  ;  railroad  signals  as  a  general  study  in  connec- 
tion with  history  and  detail  of  foreign  railroad  signal  systems  ; 
the  law  governing  inventions  ;  mechanical  and  free-hand  draw- 
ing. 

Motive  Power  and  Mechanical  Department. — Regular  course, 
first  term :  Elementary  book-keeping ;  department  reports 
and  accounts  ;  general  description  of  railroads,  their  equip- 
ment and  management ;  practical  mechanics ;  movement  of 
heavy  bodies  and  hoisting  machinery,  clearing  wrecks ;  prop- 
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<erties  of  materials  ;  general  description  of  machinery  and  loco- 
motives, with  distinguishing  features  and  nomenclature  of  parts ; 
duties  of  engineers,  firemen,  engine-house  men  and  foremen, 
road  foremen  of  locomotives,  car  inspectors ;  mechanical  and 
free-hand  drawing.  Second  term :  Elements  of  theoretical 
mechanics  and  physics  ;  practical  mechanics  ;  details  of  loco- 
motives, their  use,  construction  and  repair  ;  elementary  theory 
of  the  steam-engine  ;  general  shop  machinery,  its  construction 
and  uses  ;  railroad  orders  and  regulations  ;  designing  locomo- 
tive and  machine  details ;  mechanical  and  free-hand  drawing ; 
railroad  appliances  and  supplies  used  in  rolling  stock  and  shops. 
Advanced  course :  Theory  of  machinery ;  theoretical  mechan- 
ics and  physics  ;  the  general  principles  and  rules  governing  the 
construction  and  use  of  locomotives  and  rolling  stock  ;  machine 
design  and  economy  ;  general  machinery  ;  construction  and  set- 
ting of  stationary  machines  ;  transmission  of  power ;  locomo- 
tive designs  and  construction  ;  mechanical  and  free-hand  draw- 
ing and  coloring. 

Car  Building  Department. — Regular  course,  first  term  :  Ele- 
mentary book-keeping ;  department  reports  and  accounts ; 
general  description  of  railroads,  their  equipment  and  manage- 
ment ;  practical  mechanics ;  movement  of  heavy  bodies  and 
hoisting  machinery,  clearing  wrecks  ;  properties  of  materials ; 
general  description  of  car  building  machinery  and  rolling  stock, 
with  distinguishing  features  and  nomenclature  of  parts ;  duties 
of  various  car-shop  mechanics,  foremen,  car  inspectors  ;  me- 
chanical and  free-hand  drawing.  Second  term :  Elements  of 
theoretical  mechanics  and  physics  ;  practical  mechanics  ;  details 
of  cars,  their  use,  construction  and  repair ;  general  shop  ma- 
chinery, its  construction  and  uses  ;  railroad  orders  and  regula- 
tions ;  designing  car  and  machine  details ;  mechanical  and 
free-hand  drawing  ;  painting  and  painters'  supplies  ;  railroad 
-appliances  and  supplies  used  in  rolling  stock  and  shops.  Ad- 
vanced course  i  Theoretical  mechanics  and  physics  ;  calculation 
of  strength  for  minor  parts  ;  the  general  principles  and  rules 
governing  the  construction  and  use  of  cars  and  rolling  stock  ; 
machine  design  and  economy  ;  general  machinery  ;  car  designs 
and  construction  ;  mechanical  and  free-hand  drawing  and  color- 
ing ;  artistic  ornamentation  and  designing. 

Department  of  Buildings. — Regular  course,  first  term  :  Ele- 
mentary book-keeping  ;  department  reports  and  accounts  ;  gen- 
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eral  description  of  railroads,  their  equipment  and  management ; 
practical  mechanics ;  movement  of  heavy  bodies  and  hoisting 
machinery,  clearing  wrecks  ;  properties  of  materials ;  bnilding 
mechanics  and  building  trades ;  general  description  of  railroad 
buildings  and  structures,  with  illustrations ;  mechanical  and 
free-hand  drawing.  Second  term  :  Structural  details ;  bills  of 
material,  estimates ;  designing  details ;  manufacture  of  build- 
ing materials  ;  laying  off  work ;  erection  of  buildings  and 
structures ;  building  laws ;  elements  of  theoretical  mechanics 
and  physics ;  ornamental  work  and  designs ;  mechanical  and 
free-hand  drawing.  Advanced  course :  General  construction 
and  details  of  railroad  buildings  and  structures  ;  calculation  of 
strength  for  minor  parts  ;  the  chemical  and  physical  properties 
of  building  materials  for  strength,  durability,  inspection,  and 
testing  purposes ;  theory  of  hoisting  machinery ;  artistic  orna- 
mentation ;  designing  ;  free-hand  drawing  and  coloring. 

Department  of  Bridges. — Regular  course,  first  term :  Ele- 
mentary book-keeping  ;  department  reports  and  accounts  ;  gen- 
eral description  of  railroads,  their  equipment  and  management ; 
practical  mechanics  ;  movement  of  heavy  bodies  and  hoisting 
machinery,  clearing  wrecks;  properties  of  materials;  general 
description  of  bridges  and  trestles,  with  illustrations  ;  mechan- 
ical and  free-hand  drawing.  Second  term  :  Wooden  and  iron 
bridge  details ;  bills  of  material,  estimates  of  weight;  designing 
details  ;  manufacture  of  iron  and  steel ;  shopwork  on  bridges  ; 
erection  of  bridges ;  tests  of  materials ;  elements  of  theoretical 
mechanics  and  physics ;  special  machinery  and  appliances  for 
moving  heavy  bridges ;  mechanical  and  free-hand  drawing. 
Advanced  course  :  General  construction  of  bridges  and  details ; 
theoretical  mechanics  applied  to  calculation  of  minor  struc- 
tures for  strength  and  material  distribution  ;  the  chemical  and 
physical  properties  of  bridge  materials  ;  the  duties  of  bridge 
foremen  and  inspectors ;  maintenance  of  bridges  ;  complicated 
bridge  erection ;  theory  of  hoisting  machinery ;  designing  ; 
history  of  bridge  constructions. 

Construction  and  Roadway  Department.— Regular  course, 
first  term  :  Elementary  book-keeping ;  department  reports  and 
accounts ;  general  description  of  railroads,  their  equipment  and 
management ;  practical  mechanics  ;  movement  of  heavy  bodies 
and  hoisting  machinery,  clearing  wrecks  ;  properties  of  materi- 
als; duties  of  section-men  and  supervisors,  and  means  and 
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methods  at  their  command  ;  description  of  track  material  and 
implements  with  their  use  ;  mechanical  and  free-hand  drawing. 
Second  term :  Construction  of  road-bed  ;  laying  tracks  ;  main- 
tenance of  way  ;  grading  and  masonry,  with  tools,  methods  and 
designs  in  use ;  explosives  and  their  nse  ;  staking  out  work ; 
laying  off  frogs,  switches,  yards  and  track  systems ;  grades  and 
curves ;  general  regulations  and  orders  ;  special  machinery  and 
appliances  for  clearing  heavy  wrecks.  Advanced  course  :  Grade 
lines  and  curves  in  reference  to  rolling  stock  and  operation  of 
the  road  ;  details  and  designs  for  frogs,  switches,  yard  systems, 
crossings,  signals,  and  gates ;  complicated  track  systems  and 
methods  of  shortening  up  leads  ;  designs  for  culverts  and  ma- 
sonry structures  ;  economy  in  grading  and  track  work  ;  tunnel 
work,  methods  and  appliances  ;  rock  machinery  and  properties 
of  high  explosives. 

General  Course. — The  general  course  would  take  up  in  a 
general  and  popular  manner  general  railroad  law  covering  the 
rules  governing  corporations  and  their  financial  affairs,  their 
obligations  and  privileges  as  common  carriers,  railroad  legisla- 
tion and  state  control,  corporate  property ;  the  law  and  princi- 
ples of  transportation,  traffic  and  train  service  ;  railroad  securi- 
ties ;  history  of  railroad  inventions  and  patent  law  ;  history  of 
railroads  and  transportation  service  ;  the  conflict  between  labor 
and  capital ;  trade  and  commerce  in  its  relation  to  railroads  and 
the  prosperity  of  the  country,  etc.  The  number  of  subjects 
that  could  be  embraced  in  the  general  course  is  very  large,  the 
above  list  being  only  indicative  of  its  general  character.  This 
General  Course  is  susceptible  of  being  greatly  extended  so  as  to 
include  series  of  popular  lectures  by  the  most  eminent  men  of 
the  country  on  questions  pertaining  to  railroads  and  corpora- 
tions, and  to  form  the  nucleus  of  an  association  for  mutual 
improvement  and  for  the  promotion  of  a  better  public  under- 
standing of  general  railroad  questions,  with  publications, 
prize  problems,  essays,  etc. 


THE   SUPERINTENDENT  OF  BRIDGES   AND  BUILD- 
INGS— HIS  DUTIES   AND   RESPONSIBILITIES. 

BT   ONWARD   BATES,    MEMBEB   OF   THE   ASSOCIATION. 

Fellow  Members  of  the  Association  of  Railway  Superintend- 
ents  of  Bridges  and  Buildings  : 

First  of  all,  the  writer  mast  thank  you  for  the  opportunity  of 
reading  this  paper  before  yon.  The  honor  was  thrnst  upon 
him,  and  it  is  emphasized  by  our  worthy  president  and  secre- 
tary, who  have  advertised  the  paper  as  one  of  the  star  attrac- 
tions for  the  Tenth  Annual  Meeting  of  the  Association.  These 
gentlemen,  filled  with  zeal  for  the  advancement  of  the  Associa- 
tion, have  not  hesitated  to  sacrifice  one  member  for  the  good  of 
all,  and  if  this  paper  fails  to  be  attractive  for  its  merits,  it  may 
still  serve  a  good  purpose  in  bringing  to  your  attention  some 
conditions  of  our  existence  as  subjects  for  discussion.  Our 
officers  may  sit  back  aud  say  that  they  at  least  have  done  their 
duty  and  the  unlucky  member  must  do  his  or  take  the  conse- 
quences. Fortunately,  in  this  instance  the  writer  is  a  privi- 
leged character,  he  is  addressing  his  peers,  and  is  sure  of  your 
forbearance  with  his  shortcomings  and  of  your  sympathy 
with  the  spirit  which  prompts  him  to  address  you.  The 
past  year  has  been  a  busy  one  for  all  of  us,  and  with  the 
writer  the  busiest  one  he  has  ever  had,  and  under  the  burden 
of  daily  duties  he  had  not  time  to  think  of  one  which  could  be 
put  off  for  a  period,  until  a  short  time  ago,  when  he  took  a  day 
off  to  collect  his  thoughts  and  try  to  arrange  them  in  some 
degree  of  order.  He  regrets  that  on  this  account  he  must  offer 
you-  something  not  as  well  prepared  as  it  ought  to  be,  and  if  it 
is  full  of  sap  it  must  be  excused  on  the  plea  that  it  is  an  emer- 
gency job  and  there  was  not  time  to  season  the  material. 

It  is  indeed  a  pleasure  and  an  honor  to  address  this  body  of 
men,  among  whom  the  writer  is  proud  to  be  numbered,  and  to 
know  that  through  the  agency  of  our  proceedings,  what  he  can 
say  will  also  reach  our  worthy  members  who  are-  unable  to 
attend  this  convention.  These  proceedings  have  taken  a  place 
in  technical  literature  that  is  not  occupied  in  any  other  way, 
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and  our  reports  and  discussions  are  read  by  all  classes  of  men 
interested  in  the  maintenance  of  railways,  and  aside  from  the 
paper 8  advertised  by  our  honorable  president  and  secretary, 
and  which  may  be  designated  as  side-show  features,  onr  pro- 
ceedings contain  a  great  amount  of  useful  information  based  on 
the  hard-earned  experience  of  members  of  the  Association. 

The  title  of  this  paper  is  "The  Superintendent  of  Bridges  and 
Buildings — His  Duties  and  Responsibilities, "  but  this  does  not 
mean  anything  in  particular  ;  it  was  assumed  for  want  of  a 
abetter  one,  and  is  something  like  a  blanket  mortgage,  because 
4hat  under  its  cover  the  writer  intended  to  put  down  anything 
lie  felt  like  saying.  With  this  statement  it  is  proper  to  record 
ithat  neither  the  Association  nor  any  of  its  members  are 
^required  to  indorse  any  of  the  statements  or  opinions  herein 
expressed,  and  since  much  depends  on  our  point  of  view,  those 
opinions  which  from  the  writer's  standpoint  seem  correct,  may 
not  appear  so  to  others  who  are  differently  situated,  and  are 
open  to  fair,  full,  and  free  discussion. 

A  more  suitable  title  than  the  one  adopted  would  be,  "  What 
are  we,  what  are  we  here  for,  what  are  we  going  to  do,  and 
what  do  we  expect  to  be? "  AU  of  these  questions  will  be 
answered  at  one  and  the  same  time,  except  those  questions 
which  are  not  answered  at  all,  and  those  answered  out  of  their 
proper  sequence.  Observe  that  we  are  to  get  at  the  root  of  the 
subject,  start  at  bed  rock  and  build  up,  and  that  it  is  necessary 
lor  you  to  pay  very  close  attention  because  we  deal  with  facts 
vital  to  our  existence,  and  consequently  to  the  existence  of  our 
Association,  and  that  the  value  of  this  paper  will  depend  on  the 
■discussion  which  it  draws  from  you. 

In  the  first  place,  the  Superintendent  of  Bridges  and  Build- 
ings is  a  working  man,  a  very  hard  working  man.  He  works 
lull  time,  and  overtime  without  extra  pay,  and  he  differs  from 
•the  ordinary  laboring  man  in  that  he  has  no  time  to  devote  to 
strikes,  nor  to  walking  in  processions  and  carrying  banners, 
nor  to  shouting  himself  hoarse  in  favor  of  his  political  candi- 
dates. None  of  these  luxuries  is  for  him,  and  he  has  neither 
<the  time  nor  the  vigor  to  take  up  the  side  occupations  of 
the  laboring  man.  He  has  not  even  a  business  agent  to  be  his 
friend,  counselor,  and  guide.  He  is  a  man  who  has  to  stand  on 
ihis  own  base  and  think  and  act  for  himself,  and  under  condi- 
tions which  are  frequently  very  trying  to  him,  but  which  reward 
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him  in  the  development  of  his  manhood.  He  has  only  one 
meeting  a  year  to  attend,  and  is  fortunate  if  he  can  arrange  his 
duties  so  as  to  take  time  to  attend  it.  If  we  assume  for  argu- 
ment that  one  third  of  our  membership  is  represented  by  atten- 
dance at  an  annual  meeting,  it  is  equivalent  to  one  holiday 
season  in  three  years  to  each  member,  and  upon  such  a  rare 
occasion  it  is  well  to  consider  what  we  are  here  for.  To  answer 
this  question  we  must  first  ascertain  our  needs  in  order  that  we 
may  get  an  effect  suitable  to  the  cause.  We  desire  personal 
improvement  and  better  preparation  for  the  future,  and  rest 
and  recreation  are  as  essential  to  our  needs  as  that  increased 
knowledge  and  experience  which  we  gain  by  association  with 
each  other.  This  is  an  occasion  for  making  and  renewing 
acquaintances,  for  the  interchange  of  friendly  offices,  for  a 
temporary  dismissal  of  the  cares  which  are  our  fixed  charges, 
and  for  a  division  of  our  surplus  of  sentiment.  Let  us  there- 
fore meet  in  friendly  intercourse  and  let  us  be  sentimental. 
Life  would  not  be  worth  living  without  sentiment.  Let  us 
renew  our  youth  and  think  of  our  sweethearts,  or  our  wives, 
who  are  the  sweethearts  of  mature  years. 

We  are  proud  of  our  occupation,  which  to  us  is  a  source  of 
enjoyment  and  a  means  for  doing  good,  but  there  are  other 
objects  to  be  gained  and  other  ideals  to  be  achieved  than  the 
machine  work  of  our  profession,  and  for  our  complete  develop- 
ment we  must  not  lose  sight  of  these.  We  can  discuss  our 
relations  to  men  as  well  as  to  our  work,  and  our  duties  to 
society  as  well  as  to  the  railways  we  serve.  We  deal  not  only 
with  the  materials  of  construction,  but  with  the  men  under  us 
— whom  we  are  in  a  large  measure  responsible  for,  and  with 
the  men  over  us,  whom  we  can  influence,  by  diligent  and  faith- 
ful service.  In  exchanging  experiences  we  can  recall  those 
early  beginnings  when  we  thought  if  we  could  ever  be  what  we 
are  now  we  would  be  perfectly  contented,  and  if  some  of  us 
have  been  more  fortunate  in  our  experience  than  others,  let  us 
turn  it  to  their  encouragement.  Let  us  fire  our  zeal  and  pre- 
pare ourselves  for  future  service  by  a  comprehensive  survey  of 
our  occupation.  A  good  citizen  becomes  weary  of  political 
strife,  and  is  drawn  into  a  feeling  of  contempt  for  politicians 
until  be  thin ks  patriotism  is  a  theory  and  not  a  fact,  but  let  him 
go  abroad  for  a  period  until  his  mind  is  occupied  with  the 
people  and  affairs  of  another  country,  and  then  when  he  stands 
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in  a  foreign  port  and  Bees  the  approach  of  a  vessel  flying  his 
national  colors,  he  waves  his  hat  in  the  air  and  thanks  God 
that  he  is  a  citizen  of  the  greatest  and  beBt  nation  on  the  face 
of  the  earth.  Just  so,  by  standing  as  it  were  at  a  distance, 
with  oar  minds  free  from  the  usual  daily  cares,  we  may  take  a 
clear  view  of  ourselves  and  our  work  that  will  look  above  those 
trials  we  must  all  bear,  and  which  diminish  in  the  distance, 
and  behold  something  of  the  dignity  and  the  charm  attending- 
our  occupation.  Convention  time  is  a  season  for  innocent 
enjoyment  and  occupation  of  the  mind  with  higher  ideals,  with 
pleasant  retrospection,  and  with  good  resolutions  for  the  future  ; 
and  if  so  spent,  it  is  a  good  investment  as  a  preparation  for 
greater  usefulness.  The  labor  of  our  convention  work  is  done 
principally  before  the  convention  assembles.  The  reports  are 
prepared  in  advance,  and  the  oral  discussions  are  the  expres- 
sions of  experience  already  gained,  so  that  our  fund  of  knowl- 
edge is  increased  with  little  effort  and  there  remains  time  for 
the  social  and  friendly  objects  of  the  meeting. 

All  of  this  might  have  been  better  expressed,  but  it  contains 
directly  or  by  implication  a  sufficient  answer  to  the  question, 
"What  are  we  here  for?  "  and  we  may  pass  on  to  the  considera- 
tion of  the  question,  "What  are  we?" 

The  Railway  Superintendent  of  Bridges  and  Buildings  is  a 
new  product,  the  result  of  evolution  in  the  railway  world. 
Before  railways  were  built  he,  of  course,  did  not  exist,  and  his 
present  existence  is  not  a  sudden  creation.  Neither  has  he 
reached  his  full  development,  but  for  the  present  we  must  con- 
fine ourselves  to  the  questions  of  how  he  came  and  what  he  is, 
and  in  due  time  will  consider  what  he  will  be  and  what  he  will 
do.  He  fills  a  want,  not  a  long-felt  want,  for  as  soon  as  the 
want  develops,  he  appears  ready  to  fill  it.  Just  how  he  came 
and  where  he  came  from,  no  one  knows.  He  existed  in  embryo 
and  was  previously  trained  in  some  mechanical  occupation.  It 
is  sufficient  to  know  that  as  bridges  and  buildings  had  to  be 
built  and  maintained,  he  was  on  hand  for  the  job.  The  man 
appeared  before  the  title  did,  and  the  title  is  even  newer  than 
the*  position  it  describes.  The  designations  for  the  man  are 
yet  various.  Men  are  now  filling  this  position  who  are  known 
as  "General  Foreman,"  "Master  Builder,"  "Master  Carpen- 
ter," 4l District  Carpenter,"  "Supervisor,"  and  other  titles. 
While  the  term  "Superintendent  of  Bridges  and  Buildings" 
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may  not  be  the  best  one  for  the  position  as  it  is  developing,  it 
is  most  in  vogue,  and  since  there  should  be  a  uniform  title,  it 
is  safe  to  ass  a  me  this  one  will  grow  in  favor  and  in  dignity  as 
the  duties  of  the  position  become  more  clearly  defined.  The 
title  is  so  new  that  it  is  in  a  way  similar  to  that  of  a  railway 
vice-president,  since  before  yon  can  correctly  place  him  yon 
must  know  the  man,  the  duties,  and  the  railway.  It  is  not 
strange  that  there  should  be  such  a  diversity  in  the  compara- 
tive rank,  duties,  and  responsibilities  of  a  Superintendent  of 
Bridges  and  Buildings,  when  we  reflect  on  the  conditions  of 
the  growth  of  railways.  There  are  nearly  200,000  miles  of 
railway  in  these  United  States,  and  all  so  new  that  perhaps 
some  of  our  members  may  be  able  to  remember  when  there 
was  none  at  all.  These  railways  are  not  managed  on  any  uni- 
form system.  They  have  simply  grown  from  nothing  to  their 
present  stages,  and  are  all  influenced  in  their  methods  by  the 
conditions  under  which  they  were  born  and  raised.  They  are 
assimilating  to  common  methods  of  management.  Men  are 
transferred  from  so-called  well-managed  roads  to  other  roads 
which  are  not  thought  to  be  so  well  managed.  Such  changes 
are  productive  of  improved  methods,  for  to  use  an  old  expres- 
sion, a  change  is  good,  even  if  it  is  not  so  good.  A  new  man 
picks  out  and  remedies  the  weak  points  that  he  discovers  in  his 
new  location,  and  if  he  is  the  progressive  man  that  he  is  taken 
for  by  his  new  employers  he  will  carry  with  him  more  that  is 
good  than  bad.  In  this  manner  the  service  is  improved  and 
one  railroad  becomes  more  like  another,  and  by  transfers  and 
deaths  we  may  confidently  hope  that  a  few  generations  hence 
there  will  be, a  much  better  and  a  more  uniform  system  of 
management. 

It  is  not  to  be  denied  that  our  present  systems  are  imperfect, 
crude,  extravagant,  and  dangerous,  and  do  not  bring  even  jus- 
tice to  owners  and  employees — that  is,  stockholders  and  rail- 
way servants.  This  is  the  picture  of  the  optimist  rather  than 
that  of  the  pessimist,  for  we  have  only  to  reflect  on  what  has 
been  done  in  the  past  to  realize  the  grand  achievements  of  the 
present,  and  to  receive  inspiration  for  the  future.  The  science 
of  railway  management  is  in  its  initial  stages,  and  the  Superin- 
tendent of  Bridges  and  Buildings  must  take  his  part  in  its 
development.  He  at  present  takes  no  mean  place  in  the  rail- 
way family,  and  since  so  large  a  part  of  the  railway  machine  is 
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built  and  kept  in  order  by  him,  he  will  not  be  faithf  al  to  his 
trust  if  he  does  not  grow  with  the  growth  of  the  machine  and 
gain  a  higher  standing  and  usefulness. 

As  the  case  now  stands  the  Superintendent  of  Bridges  and 
Buildings  must  be  a  high  grade  man.  This  statement  will  be 
made  perfectly  clear  by  an  investigation  of  the  duties  of  hia 
position,  and  the  knowledge,  experience,  and  personal  charac- 
teristics which  are  required  to  fill  it. 

Let  us  look  first  at  his  work,  and  in  attempting  a  description 
of  his  work  we  must  bear  in  mind  the  different  conditions  as  to- 
length  of  line  and  division  of  duties  between  employees  on  dif- 
ferent railways,  and  consider  a  theoretical,  rather  than  the  ac- 
tual, position  held  by  any  one  of  our  members.  He  may  have 
a  large  or  a  small  territory,  and  on  that  territory  his  duties 
may  be  the  complete  charge  of  all  structures  or  a  part  of  them; 
he  may  report  to  an  engineer  or  a  superintendent,  or  both,  and 
he  may  have  a  free  hand  or  have  restrictions  imposed  upon 
him;  but  in  all  cases  he  has  control  of  the  men  who  do  the 
actual  work  allotted  to  him,  and  is  responsible  for  the  proper, 
safe,  and  economical  execution  of  that  work. 

The  extent  of  his  duties  and  responsibilities  should,  and  gen- 
erally will,  depend  on  his  fitness.  With  a  willingness  to  take  a 
heavier  load,  and  a  capacity  to  carry  it,  increased  duties  and  re~ 
spousibilities,  and  (sometimes)  increased  pay  will  be  given  him. 
As  Superintendent  of  Bridges  and  Buildings  he  is  charged  with 
the  construction  and  maintenance  of  all  structures  used  for  rail- 
way purposes.  These  cannot  all  be  enumerated,  but  some  may 
be  mentioned,  as  indicating  the  variety  and  extent  of  his  charge. 
Bridges  comprise  bridges  aud  culverts,  of  all  sizes  and  kinds, 
under  or  over  his  company's  railway  tracks.  All  other  struc- 
tures come  under  the  term  buildings,  and  among  these  there 
are  passenger  and  freight  stations  and  platforms,  warehouses, 
section  houses,  tool  houses,  engine  houses,  railway  shops,  ice 
houses,  coal  storage  houses  and  coal-handling  plant,  docks, 
and  wharves,  track  and  station  scales,  turn-tables,  stock  yards,, 
water  tanks,  windmills,  and  pumps,  wells,  and  reservoirs,  and, 
in  general,  all  work  of  a  mechanical  character,  exclusive  of 
that  belonging  to  rolling  stock  or  track  departments.  It  is 
evident  from  this  incomplete  list  that  a  Superintendent  of 
Bridges  and  Buildings  must  be  a  man  of  experience  and  edu- 
cation in  his  line  of  work,  and  that  if  he  is  not  respected  and 
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esteemed  by  those  outside  of  his  class,  it  is  only  an  indica- 
tion of  ignorance  on  the  part  of  others  that  in  the  confi- 
dence of  our  modest  merit  we  may  pity  and  make  allow- 
ance for. 

What  we  are  does  not,  after  all,  amount  to  so  much  as  what 
we  are  going  to  do  and  what  we  expect  to  be,  and  we  may  pass 
on  to  these  headings  for  a  description  of  an  ideal  Superintend- 
ent of  Bridges  and  Buildings,  who  will  possess  the  qualifica- 
tions we  now  have  as  well  as  those  we  ought  to  have. 

What  we  expect  to  be  depends  so  much  on  what  we  are- 
going  to  do  that  the  two  questions  may  be  merged  into  one  and 
answered  by  describing,  as  well  as  we  can  with  our  present 
imperfect  experience,  what  we  ought  to  be.  There  are  so  many- 
different  things  our  Superintendent  of  Bridges  and  Buildings 
should  know  and  do  that  it  is  difficult  to  know  how  to  make 
him,  and  of  what  material  we  should  make  him.  He  must  be 
an  all-around  man,  or,  rather,  he  should  be  a  specialist  in 
many  trades.  He  ought  to.  be  a  carpenter,  a  mason,  and  an 
ironworker,  his  prineipal  materials  of  construction  being  wood, 
stone,  and  metal.  He  should  be  a  draughtsman  and  an  engi- 
neer, so  that  he  can  make  plans  and  lay  out  his  work.  He- 
must  be  a  mathematician,  for  all  of  his  work  is  expressed  in 
figures  of  some  sort.  He  must  be  a  bookkeeper  and  clerk,  for 
he  has  to  render  an  account  of  all  labor  and  material  expended 
by  him.  He  must  have  a  business  education  to  protect  his. 
company's  interests  in  the  various  transactions  necessary  for 
him  to  handle.  He  must  have  a  knowledge  of  men,  and  those 
tactful  gualities  which  will  enable  him  to  get  on  with  those 
above  and  below  him  with  justice  to  all.  He  should  have  physi- 
cal and  mental  vigor  or  he  cannot  carry  the  work  of  his  posi- 
tion. He  needs  sound  judgment,  for  he  will  have  important 
decisions  to  make  on  his  own  responsibility.  He  must  be  re- 
sourceful to  accomplish  what  he  has  to*  do  with  the  means  he 
has  at  hand.  He  must  be  fearless  to  do  right  at  all  times;  both 
in  dealing  with  men  and  with  his  work.  He  will  have  to  fight 
the  elements  of  flood  and  wind,  and  should  have  that  knowl- 
edge of  what  can  be  accomplished  with  men  and  materials  that 
will  enable  him  to  do  the  best  thing  in  a  case  of  emergency. 
He  should  be  methodical  in  all  that  he  does;  keep  his  men, 
tools,  and  material  well  in  hand,  and  have  everything  ready  to- 
meet  those  demands  that  come  to  him  so  suddenly  and  impera- 
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tively.  Perhaps  the  most  important  quality  of  all  is  that  of 
reliability,  so  that  dependence  may  be  placed  on  him  within 
the  limits  of  his  capacity.  An  average  man  who  may  be  relied 
upon  is  far  more  valuable  than  one  with  great  natural  ability 
or  brilliant  attainments  who  may  fail  to  meet  his  responsibility 
at  a  critical  moment. 

It  is  not  to  be  expected  that  any  mortal  man  will  possess  all 
of  these  ideal  requirements  in  a  marked  degree,  nor  that  he 
can  be  an  expert  in  all  the  line*  of  work  that  come  under  a 
Superintendent  of  Bridges  and  Buildings.  The  right  man  will, 
however,  not  be  content  with  mediocrity,  and  by  keeping  the 
right  ideal 8  before  him,  will  rise  toward  them,  and  our  occu- 
pation is  particularly  one  offering  encouragement  for  self- 
improvement.  We  are  free  from  many  of  the  temptatons  of 
trade,  and  we  learn  to  give  full  value  for  all  that  we  receive. 
Our  work  goes  for  the  good  of  our  fellow  men.  If  it  be  true 
{and  it  unquestionably  is  true)  that  railways  have  been  the 
largest  factors  in  the  development  of  our  country,  then  we 
stand  for  our  share  of  this  honor.  Foolish  people  have  said 
that  a  Bridge  and  Building  Department  is  only  a  means  of 
spending  the  stockholders'  money,  and  that  there  are  no  returns 
from  it.  Such  foolishness  needs  no  answer,  but  in  placing 
ourselves  on  record  it  is  well  enough  to  express  an  apprecia- 
tion of  our  own  merit.  The  railway  is  a  machine  to  make 
money  for  stockholders,  and  it  consists  of  track,  bridges,  build- 
ings, and  rolling  stock.  The  wheels  cannot  go  around  without 
the  Bridge  and  Building  Department,  and  none  of  the  stock- 
holders' money  is  spent  to  better  advantage  than  that  which 
goes  into  bridges  and  buildings.  This  condition  is  becoming 
recognized,  as  is  evident  from  the  increased  appropriations  for 
a  better  class  of  bridges  and  buildings,  and  it  is  altering  the 
nature  of  our  work  until  we  find  new  problems  for  us  to  solve. 
These  new  conditions  call  for  greater  mechanical  knowledge, 
and  generally  a  higher  class  of  work  than  in  the  past. 

Superintendents  of  Bridges  and  Buildings  must  meet  these 
conditions  as  they  have  in  the  past,  and  they  must  manage  to 
have  their  knowledge  keep  pace  with  the  demands  for  it. 
Steelwork  and  masonry  are  taking  the  place  of  timber  in  cul- 
verts and  bridges.  Buildings  of  every  class  are  larger  and 
more  substantially  built.  We  have  new  problems  in  water 
supply.     Water  is  pumped  by  windmills,  steam  pumps,  gaso- 
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line  pumps,  and  air  lifts.  Water  must  be  had  at  the  most  con- 
venient locations,  even  if  we  have  to  bore  2,000  feet  in  the 
ground  for  it.  In  some  oases  engines  are  supplied  with  water 
from  track  tanks  while  going  at  full  speed.  Locomotives  are 
•coaled  by  gravity,  hand  power,  steam  power,  and  by  air  power. 
Economical  methods  of  loading  and  unloading  freight  are 
sought  for,  and  great  results  have  been  achieved  where  large 
bulk  is  to  be  handled  of  such  commodities  as  grain,  coal,  and 
ore.  It  is  now  possible  to  load  a  vessel  with  5,000  tons  of  iron 
ore  in  a  couple  of  hours  from  some  of  our  recently-constructed 
ore  docks.  The  problem  of  handling  merchandise  freight 
through  in-and-out  freight  houses  is  waiting  to  be  solved.  In 
all  directions  we  are  trying  to  substitute  some  mechanical 
power  to  take  the  place  of  the  labor  of  men,  We  are  substi- 
tuting machine-made  concrete  for  stone  and  brick  masonry, 
and  even  the  wheelbarrows  for  carrying  the  concrete  are  lifted 
by  power.  Machinery  is  used  for  framing  timber,  holes  are 
bored  by  pneumatic  augers,  and  the  rivets  in  steel  bridges  are 
•driven  by  pneumatic  hammers.  Steam  or  gasoline  engines  are 
used  for  hoisting,  and  the  same  power  replaces  the  old  hand 
pumps  for  foundation  work. 

Railway  managers  are  becoming  accustomed  to  measure  the 
oost  of  tools  by  the  results  obtained,  and  our  work  will  in  the 
future  be  measured  by  results.  When  we  can  clearly  show 
that  the  cost  of  tools  or  plant  we  desire  will  be  absorbed  in  the 
economies  they  will  bring,  we  need  not  fear  to  ask  for  them. 
If  they  will  save  money  for  our  employers,  it  will  indicate  that 
we  are  back  numbers  if  we  do  not  recommend  them. 

To  meet  all  of  these  new  conditions  we  must  have  more 
knowledge,  or  we  will  make  mistakes,  and  we  will  see  grand 
opportunities  before  us  and  be  unable  to  take  advantage  of 
them.  It  is  clear  that  we  must  advance  ourselves  to  keep 
abreast  of  advancing  conditions.  How  this  is  to  be  done  the 
writer  is  not  prepared  to  say.  He  has  no  defined  theory  for 
the  education  of  a  Superintendent  of  Bridges  and  Buildings. 
The  requirements  are  evident,  and  the  best  method  of  meeting 
them  is  not  so  clear.  More  school  knowledge  and  book  learn- 
ing is  required  than  in  the  past,  and  yet  the  position  is  so  emi- 
nently a  practical  one  that  no  amount  of  education,  without 
experience,  will  qualify  one  to  fill  it.  It  is  not  possible  for  a 
man  to  become  an  expert  in  all  the  mechanical  trades  repre- 
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sen  ted  in  a  Bridge  and  Building  Department,  bat  proficiency 
in  one  of  them  will  go  far  to  make  one  competent  to  direct  the 
work  in  others,  and  to  secure  good  results  in  all  of  them. 

We  old- timers  must  keep  along  with  the  procession  as  well 
as  we  can,  placing  dependence  on  our  experience,  and  adding 
to  it  as  we  can.  For  those  who  are  beginning  it  will  be  differ- 
ent. They  will  have  more  to  learn,  and  must  get  their  knowl- 
edge and  experience  at  an  earlier  age.  In  the  writer's  opinion, 
a  young  man  aspiring  to  become  a  Superintendent  of  Bridges- 
and  Buildings  should  get  as  good  an  education  as  is  prac- 
ticable, going  through  an  engineering  college,  or  as  far  aa 
he  can  in  it;  then  he  should  spend  at  least  three  years  learn- 
ing a  trade,  and  should  then  work  under  the  instruction  of 
a  Superintendent  of  Bridges  and  Buildings  at  least  three  years 
more,  before  he  is  qualified  for  the  position.  This  will  take, 
say,  ten  years  from  the  time  he  leaves  the  common  school, 
and  the  division  of  time  between  the  college,  the  shop,  and 
the  department  may  be  varied  as  circumstances  require. 

It  is  to  be  noted  that  the  knowledge  which  is  the  hardest  to 
obtain  is  the  most  useful  and  sticks  by  us  the  longest,  and  a 
man  ambitious  to  excel  in  his  profession  must  be  a  learner  from 
the  beginning  to  the  end.  If  a  Superintendent  of  Bridges  and 
Buildings  gives  the  best  of  his  life  to  his  work,  he  may  look  for 
higher  rewards.  His  possibilities  are  not  exhausted  by  the 
position.  It  is  but  an  additional  step  for  a  bridge  builder  to 
become  a  designer,  and  a  builder  of  houses  an  architect.  A 
business  ability  developed  in  his  position  may  lead  to  the 
establishment  of  a  business  for  himself.  In  the  railway  ser- 
vice there  is  no  reason  why  one  in  this  position  may  not 
develop  qualities  that  will  make  it  desirable  for  his  superiors 
to  offer  him  promotion.  With  so  many  excellent  qualities  nec- 
essary to  properly  fill  his  position,  and  with  the  varied  expe- 
rience it  gives  him,  it  will  be  strange  if  ability  displayed  in  it 
does  not  qualify  him  for  a  higher  position. 

Whether  we  go  higher  or  not,  let  us  cherish  our  occupation 
as  an  honorable  one,  which  offers  rewards  that  are  not  meas- 
ured by  rank  or  pay,  and  while  we  strive  for  all  proper  advance- 
ment we  may  still  cultivate  the  blessing  of  contentment.  With 
other  blessiugs  let  us  maintain  that  of  friendship,  and  enjoy 
our  present  meeting,  making  it  prophetic  of  the  pleasure  in 
store  for  us  at  future  ones. 


DISCUSSION  OF  COMMITTEE  REPORTS 

FOB  1898->99. 

CONTINUED  FROM  THE   NINTH  ANNUAL  CON- 
VENTION. 


I.  What  is  the  Most  Economical  Method  of  Painting 
Railway  Bridges  and  Buildings,  and  the  Best 
Material  to  Use? 

Mr.  Pickering. — I  noticed,  in  the  report  of  pneumatic- rivet- 
ing, that  mention  was  made  of  cleaning  the  old  work  with  a 
sand-blast,  and  I  would  like  to  inquire  if  the  pneumatic  system 
of  painting  was  used  in  connection  with  it? 

Mr.  Manning. — No,  sir;  we  never  used  it. 

Mr.  Clark. — I  never  did  any  air  painting,  with  the  excep- 
tion of  one  building.  About  two  weeks  ago  I  was  doing  some 
roof  painting  on  our  shops ;  they  have  a  riveter  and  pneumatic 
plant  there  which  we  tried  on  the  painting.  Unluckily,  I  was 
called  away  before  we  got  started,  but  the  foreman  of  painters 
told  me  that  they  painted  that  roof  in  about  one  third  of  the 
time  that  they  could  have  painted  it  by  hand,  and,  as  near  as 
he  could  tell,  it  was  just  as  good,  if  not  better,  than  he  could 
have  done  by  hand.  This  is  the  only  experience  that  I  have 
had  with  pneumatic  painting.  I  have  an  idea  that  where  you 
have  compressors,  like  those  spoken  of  in  the  report  on  rivet- 
ing, it  could  be  easily  fixed  up  to  do  all  bridge  and  roof  paint- 
ing by  air.  I  do  not  think  it  would  be  a  success  excepting 
on  surface  painting.  On  depots  I  think  we  would  have  to  fall 
back  on  the  old-fashioned  way. 

President. — I  have  never  used  air  in  painting.  There  is, 
perhaps,  a  certain  class  of  work  where  it  can  be  done  very 
nicely,  on  roofs,  or  where  you  have  a  large  surface,  but  to 
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paint  iron  bridges,  to  get  in  the  angles  and  all  that,  with  a 
spray  of  air  and  paint,  it  looks  to  me  that  there  would  be  a 
great  deal  of  waste  of  paint,  more  than  yon  would  save  in 
labor. 

Mr.  Clark. — I  do  not  believe  it  would  work  excepting  on  the 
girders,  something  where  you  have  a  flat  surface  to  work  on. 
You  could  not  use  it  to  paint  through  bridges  or  lattice  bridges 
that  way.  I  think  that  you  would  waste  as  much  paint  as  to> 
pay  the  difference  between  air  painting  and  hand  painting. 

Mr.  McGonagle. — We  have  used  the  air-brush  at  our  large 
shops  at  Two  Harbors,  with  some  success.  There  is  a  con- 
siderable waste  in  using  air  in  painting,  and  I  would  be  slow 
to  recommend  it,  for  that  reason.  In  painting  box  cars  and 
such  work  we  have  used  the  air-brush,  and  also  in  whitewash- 
ing wing  fences  and  cattle-guards.  We  take  our  machinery 
along  in  a  box  car,  and  use  air  pressure  from  the  train 
line.  This  assists  us  in  getting  rapidly  over  the  road.  I 
believe  there  is  a  great  deal  of  merit  in  the  use  of  the  air- 
brush, for  this  kind  of  work,  and  I  think,  by  experimenting,, 
we  can  minimize  the  waste  when  using  paint,  and  use  it  suc- 
cessfully in  painting  bridges.  I  believe  there  is  a  great  future 
ahead  for  the  air-brush.  I  think  that  if  we  all  experiment 
along  that  line  we  will  not  only  do  the  work  more  quickly,  but 
do  the  work  more  cheaply,  and  do  better  work  in  that  way.  I 
hope  the  members  will  take  the  trouble  and  time  to  experiment 
along  this  line,  and  give  us  the  benefit  of  their  experience  at 
the  next  meeting. 

President. — That  suggestion  of  Mr.  McGonagle  about  ex- 
perimenting is  certainly  a  good  one.  I  hope  the  members  will 
do  so.  What  is  your  experience  as  to  cleaning  bridges,  and 
taking  off  the  met?  We  would  be  glad  to  hear  from  some  of 
the  members  along  that  line',  as  well  as  painting. 

A  Member. — I  believe,  from  my  own  observations,  that  we 
do  not  thoroughly  clean  our  iron  bridges  before  painting.  I 
am  quite  well  aware  that  this  is  the  case  on  my  own  division, 
and  I  presume  that,  while  a  good  many  of  us  have  had  like 
experience,  we  do  not  care  to  express  it.  I  think  my  painters 
do  not  care  to  do  the  cleaning.     They  will  do  it  when  they  are 
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absolutely  forced  to  it,  but  they  have  got  to  be  watched  pretty 
closely  to  do  a  thorough  and  substantial  job  of  cleaning.  Paint 
covers  up  lots  of  sins,  and  they  go  and  daub  the  paint  on,  and 
tell  you  it  was  cleaned,  and  make  you  believe  it,  if  possible.  I 
believe  we  should  experiment  more  with  the  air  machine,  and 
use  it  more  for  cleaning,  and  I  believe  we  would  get  better 
results. 

Mr.  Shane. — I  agree  with  you  that  the  principal  cost  of 
cleaning  and  painting  a  bridge  is  in  the  cleaning,  and  I  also 
would  contend  that  the  most  essential  part  of  it  is  the  clean- 
ing. Unless  a  bridge  is  thoroughly  cleaned,  the  parts  omitted 
might  as  well  not  be  painted  at  all  as  to  be  coated  over  and 
leave  any  rust  formation,  or  anything  that  will  prevent  the 
paint  from  adhering  to  the  surface  of  the  iron.  It  is  a  hard 
and  difficult  task  to  get  structures  well  cleaned.  I  have  had 
considerable  experience  of  that  kind  myself,  and  I  went  Into 
the  matter  very  carefully,  and,  after  summing  it  all  up,  I  be- 
lieve I  was  the  one  to  blame  for  their  not  being  properly 
cleaned.  We  figure  too  closely,  sometimes,  on  the  cost  of  the 
work  to  such  an  extent  that  the  men  cannot  do  justice  to  the 
work,  and  give  .satisfaction  to  us.  If  we  willremain  upon  the 
work,  and  watch  it  closely  ourselves,  and  see  that  it  is  prop- 
erly done,  and  see  that  the  labor  is  not  wasted,  that  every  one 
is  diligently  employed,  you  will  find  that  your  estimate  is,  too 
frequently,  too  low  on  your  work,  and  when  you  limit  your 
foreman  you  place  him  in  an  embarrassing  position.  He  has 
got  either  to  slight  his  work  or  to  incur  your  displeasure  by 
overrunning  your  estimate,  and  if  we  insist  on  good  work  we 
must  make  allowance  for  the  cost,  and  we  must  also  be  in  a 
position  to  defend  ourselves  when  our  superiors  say  to  us  that 
a  job  cost  too  much.  You  must  take  a  position,  and  stand  on 
it.  You  must  defend  your  men  and  yourself,  and  by  so  doing 
you  are  protecting  your  company.  Now  it  is  useless  for  us  to 
say  that  a  certain  line  of  work  must  be  done  in  a  certain  man- 
ner, and  not  provide  for  it.  I  think  you  will  find,  at  least  I 
have  found,  that  where  the  work  is  not  satisfactorily  done 
I  was  largely  to  blame  for  it  myself.  A  foreman  will  very 
seldom  slight  his  work,  unless  he  has  a  good  cause  for  it.     I 
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was  a  foreman  for  many  years,  and  always  very  conscientious 
about  doing  work  properly,  and  if  I  found  that  the  allowance 
was  not  sufficient,  and  I  knew  it  in  time,  I  would  inform 
my  superior  officer  that  the  allowance  was  not  sufficient  to  do 
the  work  in  the  manner  in  which  he  wanted  it  done,  and  that 
he  must  increase  the  estimate. 

Mr.  Killam. — I  would  say  that  the  question  of  bridge  work 
painting  is  a  very  important  one,  no  doubt  about  it,  and  in  a 
good  many  cases  where  the  work  of  painting  turns  out  badly 
it  is  on  account  of  bad  cleaning.  On  the  Intercolonial  Railway 
we  have  it  all  done  by  contract;  specifications  are  gotten  out 
for  the  work  to  be  done,  and  the  materials  examined  before  the 
work  is  started.  It  is  provided  that  all  rust  must  be  scraped 
off,  and  if  any  dew  or  rain  during  the  night,  it  must  be  scraped 
over,  or  gone  over  the  next  day  with  a  steel  brush,  before  the 
paint  is  applied.  In  reference  to  doing  painting  with  air  and 
spray,  we  have  never  attempted  it.  We  have  used  the  spray  to 
some  small  extent,  not  with  air,  but  with  steam,  in  Moncton, 
using  it  around  some  of  the  roundhouses  for  whitewashing,  and 
it  worked  exceedingly  well ;  also  in  painting  boxcars,  but  that 
is  about  the  only  use  we  have  put  it  to.  We  have  over  400 
bridges  on  1,500  miles  of  road,  but  you  take  the  class  of 
bridges  built  by  Clark,  Reeves  &  Co.,  for  instance,  of  which 
we  have  quite  a  number,  with  any  spray  machine  on  the 
bridges  of  this  kind,  and  you  would  waste  half  the  material, 
particularly  so  on  the  top  chord.  It  might  be  used  on  vertical 
columns,  but  over  half  of  the  bridge  it  could  not  be  used  without 
wasting  a  good  deal  of  the  material.  Painting  is  a  very  im- 
portant matter,  so  we  adhere  to  the  brush  altogether,  and 
whenever  a  gang  of  men  go  to  work  on  a  contract,  we  have  a 
man  there  to  see  that  they  do  scrape  the  rust  off,  and  do  the 
work  properly,  yet  in  mauy  cases  they  will  slight  it.  We  have 
bridges  that  have  been  painted  fourteen  years  that  are  in  fairly 
good  condition ;  also  have  under  contract  for  painting,  now, 
a  number  that  have  not  been  painted  for  that  time.  We  have 
some  bridges  near  salt  water  that  have  only  been  painted  seven 
or  eight  years,  that  are  now  being  repainted,  but  the  question 
is  to  get  the  bridge  well  cleaned.     A  short  time  ago  I  had  a 
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bridge  that  was  painted  last  year,  where  scales  came  off  in  two 
or  three  places  as  large  as  my  hand,  that  had  not  been  cleaned 
properly,  and  I  had  to  send  a  man  three  hundred  miles  to  patch 
it  up. 

Mr.  Cummin. — Mr.  Killam,  in  his  remarks,  made  mention 
of  some  bridges  near  salt  water  where  he  had  paint  on  them 
that  had  been  on  for  seven  or  eight  years,  and  in  good  condi- 
tion ;  I  would  like  to  ask  him  if  those  bridges  are  so  low  down, 
or  so  close  to  the  water,  that  the  salt  spray  will  strike  over 
them?  If  so,  I  would  like  to  get  a  sample  of  the  paint  that 
he  uses.  Where  I  come  from  we  are  completely  surrounded 
by  salt  water,  and  if  I  could  fiud  paint  for  bridges  that  will 
last  seven  or  eight  years  I  would  like  to  do  so. 

Mr.  Killam. — We  have  one  bridge  of  six  spans  of  245  feet 
each,  and  one  span,  a  swing  draw,  240  feet,  which  was  painted 
seven  years  ago  with  Walter  Carson's  anti-corrosion  paint,  and 
the  lower  bottom  chord  is  about  eight  or  nine  feet  above  high 
water  mark,  but  in  heavy  storms  the  spray  will  strike  it.  Last 
year  we  sent  a  few  men  to  scrape  the  portion  which  was  scal- 
ing ;  when  they  got  up  about  twelve  feet  there  was  no  sign  of 
decay  of  the  paint,  but  from  there  down  the  paint  was  begin- 
ning to  scale,  and  work  off.  We  patched  it  up,  and  think  the 
present  painting  will  last  a  couple  of  years  longer,  and  then 
we  will  paint  the  entire  bridge.  We  have  no  paint  that  will 
compare  with  Carson's  anti-corrosion  paint  in  salt  water.  It 
is  used  by  the  British  navy  for  painting  the  bottom  of  their 
vessels,  but  is  a  very  expensive  paint,  costing  eight  cents  per 
pound  for  the  dry  paint. 

Mr.  Stannard. — Where  is  the  paint  manufactured  ? 

Mr.  Killam. — It  is  manufactured  in  London,  England. 

President. — As  to   the    patching  of  paint:    In    1894  we 

painted  our  Wabash  river  bridge  at  Attica.    This  summer  our 

painters  were  doing  work  in  that  vicinity,  and  I  had  the  parts 

damaged  gone  over  and  touched  up.     I  believe,  in  doing  that, 

it  will  make  that  bridge  run  some  four  or  five  years  longer. 

We  seldom  let  a  bridge  go  long  enough  to  get  the  paint  all  off 

of  it,  and,  if  you  will  go  over  and  patch  them,  you  can  do  it 
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for  about  one  fourth  of  what  it  will  cost  to  paint  all  over,  and 
yon  can  make  them  last  that  much  longer. 

Mr.  Shane  spoke  in  reference  to  estimating  work  that  men 
should  do.  It  is  impossible  to  designate  just  how  much  surface 
men  should  cover  in  painting  iron  bridges.  Our  custom  has 
always  been  to  compute  the  cost  per  ton  in  the  structure.  In 
1897  we  painted  the  Wabash  river  bridge  at  Clinton,  Ind.,  the 
total  weight  of  this  bridge  being  4J5.72  tons:  The  labor, 
scraping,  was  $119.76;  first  coat,  $233.90;  second  coat, 
$202.20;  material,  first  coat,  $86.26;  second  coat,  $61.91, 
making  a  total  of  $704.03.  Scraping,  per  ton,  29/ ;  painting 
first  coat,  77/  per  tou  ;  second  coating,  63J/  per  ton.  Labor 
per  foot  of  bridge,  72.7/;  material,  19.4/,  a  total  of  92.1/ 
per  foot.  Total  cost  of  scraping  and  painting  2  coats,  per 
ton,  $1,695.  This  bridge  consists  of  4  through  spans  150  feet 
each,  and  one  plate  girder  draw  202  feet  long.  Material  used 
was  red  lead  and  oil.  The  cost  of  painting  and  scraping 
bridge  C2020,  Okau  river,  and  bridge  A1221,  Big  Shawnee, 
both  painted  in  the  year  1896,  October  and  November,  is 
as  follows.  These  two  structures  are  viaduct  with  lattice  col- 
umns and  lattice  struts  in  tower : 

PAINTING  BRIDGE  C2020  TWO  COATS  DURING  SUMMER,  1896. 


Material. 

Quantity. 

Price. 

m 

a 

0 

o 

a 

< 

Total. 

Number    tons 
iron. 

• 

a 
o 

0. 

« 

Labor    and 
material  per 
ton. 

Total. 

Red  lead... 
B  oil 

3,560  lbs. 
177  gals. 
18  lbs. 

$4.90 
.40 
.8i 

$174.44 

70.80 

1.63 

L.  black.... 

719 
719 

$.3482 
.7766 

$246.77 
668.89 

$1.1198 

668.39 

$866.16 

Second  Coat. 

Red  lead... 

2,896  lbs. 
160  gals. 
66  lbs. 

$4.90 
.40 

$117.86 

64.00 

4.67 

1 

It.  black-*-' 

1 

$18602 
872.08 

719 
719 

$.2687 
.6175 

$.7762 

$558.10 

$1.868. 24 
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REMARKS. 

Rate  of  cost  of  material,  per  ton  of  Iron $.602 

Rate  of  cost  of  labor,  per  ton  of  iron 1.294 

Rate  of  cost  of  labor  and  material,  per  ton  of  iron 1.896 

Rate  of  cost  of  labor,  scraping,  per  ton  of  iron .194 

Rate  of  cost  of  labor,  painting  only,  per  ton  of  iron,  and  material 1.702 

Rate  of  cost  of  labor,  painting  only,  per  ton  of  iron,  1st  coat .682 

Rate  of  cost  of  labor,  painting  only,  per  ton  of  iron,  2d  coat .517 

Rate  of  pounds  of  red  lead,  per  ton  of  iron,  1st  coat 4.95 

Rate  of  pounds  of  red  lead,  per  ton  of  Iron,  2d  coat 8.88 

Rate  of  gallons  of  boiled  oil,  per  ton  of  iron,  1st  coat .246 

Rate  of  gallons  of  boiled  oil,  per  ton  of  iron,  2d  coat .222 


PAINTING  BRIDGE  "A"  1221    (BIO  SHAWNEE)   TWO   COATS   DURING 

OCTOBER  AND  NOVEMBER,  1896. 


Matkrial. 


Quantity. 


OB 

•o  ** 

a 
3 

a 

o 

*  ft 

Price. 

■ 

a 

Total. 

u 

a> 

a 

or 
erial 

o 
S 

ate 

Lab 
mat 
ton. 

< 

fc- 

tf 

Total. 


Red  lead... 
B.  L.  oil.... 
L.  black. .  • . 
Labor » 


500  lbs. 
18}  gals. 
6  lbs. 


$4.90 
.40 
•84 


$24.50 

7.40 

.43 


$82.88 
121.41 


154 
154 


.21 

.788 


$9.98 


$158.74 


Second  Coat. 


Red  lead... 

885  lbs. 
17  gals. 
10  lbs. 

$4.90 
.40 
.81 

$16.41 

6.80 

.86 

L     .    i 

B.  L.  oil*. . . 

L.  black.. .. 

154 
154 

.149 
.584 

$28  06 
89.90 

$7.88 

$112.96 
$266.70 

REMARKS. 

Rate  of  coat  of  material,  per  ton  of  iron ...** $0,869 

Rate  of  cost  of  labor,  pe  r  ton  of  iron 1.872 

Rate  of  cost  of  labor  and  material,  per  ton  of  iron 1.732 

Rate  of  cost  of  labor  only,  1st  coat,  per  ton  of  iron .788 

Rate  of  cost  of  labor  only,  2d  coat,  per  ton  of  iron 584 

Rateof  pounds  of  red  lead,  1st  coat,  per  ton  of  iron 8.246 

Rate  of  pounds  of  red  lead ,  2d  coat,  per  ton  of  Iron 2.175 

Rate  of  gallons  of  boiled  oil,  1st  coat,  per  ton  of  iron .120 

Rate  of  gallons  of  boiled  oil,  2d  coat,  per  ton  of  iron 110 

Mr.  Schall. — We  experience  great  trouble  with  drippings  of 
brine  from  refrigerator  cars ;  the  paint  on  top  of  floor  beams, 
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laterals  and  other  exposed  members  under  the  track  will  be 
destroyed  in  six  to  eight  months.  I  think  the  question  as  to 
what  kind  of  paint  to  use  and  how  to  apply  it  should  be 
thoroughly  discussed  in  this  convention. 

President. — Mr.  Schall  speaks  as  to  the  destruction  of  iron 
from  salt  water  from  refrigerator  cars.  I  have  noticed  this 
very  distinctly,  more  particularly  in  our  pipe  lines.  In  inter- 
lockers  the  salt  water  is  rusting  them  very  fast. 

Mr.  Cummin. — I  think  that  would  be  a  good  subject  to 
come  before  the  Master  Car  Builders'  Convention.  Let  them 
fix  the  brine  so  it  will  not  land  where  it  does,  and  we  will 
not  have  any  trouble  with  the  bridges. 

Mr.  Large. — What  is  the  use  in  trying  to  get  paint  to 
overcome  the  trouble?  Why  not  cover  up  the  bridges  and 
prevent  it  getting  on  ? 

Mr.  Berg. — This  subject  has  been  up  before  the  Master  Car 
Builders,  namely,  the  question  of  brine  damaging  metal  work, 
road-bed,  track,  and  bridges.  We  also  discussed  it  two  years 
ago,  and  mention  was  then  made  that  the  Master  Car  Builders' 
Association  had  taken  it  up.  There  was  one  plan  submitted 
by  the  committee  of  Master  Car  Builders  where  the  cars  were 
to  be  equipped  with  pipes  which  would  guide  the  material  to 
tanks,  which  were  to  be  located  under  the  middle  of  the  car, 
and  then  these  tanks  were  to  be  emptied  at  certain  ter- 
minal points,  or  division  yards.  I  have  not  heard  what 
decision  the  Master  Car  Builders  reached,  but  I  believe  the 
tendency  of  their  association  is  to  remove  the  evil  in  place  of 
requiring  us  to  hunt  up  methods  for  repairing  the  damage  done. 

Mr.  Rogers. — I  would  like  to  know  if  any  of  the  members 
have  any  data  from  which  they  cau  give  the  cost  per  ton,  for 
cleaning,  say  truss  bridges  or  girder  bridges,  by  sand  blast? 

Mr.  Killam. — What  do  you  mean  by  the  ton  ? 

President. — The  weight  of  the  iron  in  the  bridge.  A  great 
many  contracts  are  let  in  that  way,  at  so  much  by  the  ton. 
We  get  three-coat  work  at  the  rate  of  $2.25  per  ton.  It  is 
very  difficult  to  measure  up  the  angles  and  rivets,  etc.,  on  a 
bridge  to  estimate  on  the  surface,  but  it  is  very  simple  by  the 
ton,  because  the  weight  of  the  bridge  is  known. 
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Mr.  McGonagle. — I  would  suggest  that  members  having 
data  should  send  same  to  the  secretary.  I  would  like  to  impress 
on  all  the  members  that  the  thing  wanted  more  than  anything 
else  in  this  association,  is  items  of  cost  of  doing  work  in  all 
lines.  If  the  members  will  be  very  careful  in  their  work  in  the 
years  to  come,  to  preserve  items  of  cost  for  different  kinds  of 
work  performed,  it  will  be  found  to  be  very  interesting;  and 
then  explain  to  the  association  their  methods  of  arriving  at 
these  costs  of  doing  the  work.  This  is  the  way  that  we  will 
advance.  Some  of  us  have  crude  methods  of  doing  work,  and 
there  are  many  here  from  other  roads  who  do  the  same  kind  of 
work  at  one  half  the  "cost.  We  naturally  inquire  how  they 
do  it,  and  I  think  if  we  each  bear  in  mind  in  the  years  to  come 
this  question  of  preserving  the  cost,  we  will  be  building  a 
foundation  here  for  the  general  good  of  ourselves  and  the 
roads  for  whom  we  work. 

President. — I  would  like  to  say  that  there  is  a  difference  in 
the  auditor's  cost  and  the  actual  cost  of  the  men  doing  the 
work.  I  have  bad  some  experience  in  that  line  myself.  Take 
the  clerical  work  in  the  chief  engineer's  office  or  the  auditor's 
office.  If  we  are  building  a  new  depot  and  there  are  any 
charges  for  grading,  fixing  up  fences,  lawn,  etc.,  that  goes 
into  that  depot  and  in  a  great  many  cases  there  is  a  discrep- 
ancy between  the  auditor's  figures  and  the  actual  cost  of  the 
depot  as  made  up  from  the  men's  time  books,  as  is  done  in  all 
cases.  At  the  end  of  each  month,  our  clerk  takes  off  the 
men's  time  on  all  work  of  importance,  month  in  and  nr.onth 
out,  until  the  job  is  completed,  and  when  completed  we  have 
the  actual  cost  of  the  work.  As  Mr.  McGonagle  says,  we 
should  pay  more  attention  to  the  cost  of  the  work,  because 
that  is  what  we  are  doing  and  figuring  for  to  get  the  cost  of 
the  work  as  cheap  as  possible  and  not  lose  sight  of  the  fact 
that  we  are  getting  good  work.  I  have  never  yet  seen  a  good 
first-class  job  of  painting  done  by  contract  work.  Don't  know 
why  but  they  wont  do  it,  aud  more  particularly  on  bridge  work, 
especially  on  the  scraping. 

Mr.  Cummin. — I  fully  agree  about  the  auditor's  manner  of 
figuring,  and  I  think,  also,  we  should  look  into  the  charges  of 
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other  departments  against  tbe  bridges  aud  buildings.  I  had 
a  little  experience  several  months  ago.  We  had  some  black- 
smith work  to  do,  had  it  taken  to  the  master  mechanic's  black- 
smith shop,  and  at  the  e*nd  of  the  month  a  bill  came  in, 
$4.72  was  charged  for  the  iron  and  $119.20  for  the  coal  used 
for  working  up  that  iron.  I  have  uever  beeu  able  to  get  a 
satisfactory  statement  yet  where  that  coal  went  to. 

Mr.  Smith. — In  regard  to  cleaning  and  applying  paint  by 
hand,  I  have  had  better  results  from  the  work  of  common  labor- 
ers than  from  that  of  professional  painters.  Painters  do  not 
want  to  do  anything  but  paint,  and  will  not  clean  well.  Last 
year  we  had  much  more  work  than  our  painters  could  do,  and  I 
picked  three  good  men  from  our  bridge  crews  to  act  as  fore- 
men, gave  each  of  them  a  crew  of  the  best  common  laborers 
to  paint  iron  bridges.  All  were  green  at  the  work.  I  im- 
pressed on  the  minds  of  all  that  thorough  cleaning  was  a  most 
important  part  of  the  work  and  that  every  spot  that  could  pos- 
sibly be  gotten  at  must  be  well  cleaned  and  painted.  We  fur- 
nished steel  wire  brushes,  and  scrapers  of  several  sizes  made 
from  old  files,  for  cleaning.  We  used  flat  Bwabs  to  get  paint 
into  narrow  spaces  where  brushes  would  not  enter.  After 
watching  the  men  until  they  were  doing  good  work  I  left  it 
with  the  foreman  to  continue.  The  result  was  the  men  in 
charge,  being  promoted  from  crews,  made  an  effort  to  do  good 
work,  and  the  laborers  considering  it  a  promotion  to  work  as 
painters,  made  an  effort  to  do  good  work,  and,  in  conse- 
quence, we  got  the  bent  job  of  painting  we  ever  had  done. 
The  foreman's  pay  was  $2.25  per  day  and  the  men's,  $1.75. 

Mr.  Cummin. — I  have  had  the  same  experience  as  Mr. 
Smith,  that  is,  using  the  same  method,  having  laborers  do  the 
cleaning,  and  I  believe  the  foremau  painter  follows  the  labor- 
ers up  a  great  deal  closer  than  he  would  his  own  men,  and  the 
work  was  done  in  better  shape. 

Mr.  Smith. — We  allowed  the  laborers  to  do  the  painting  as 
well  as  the  cleaning. 

Mr.  Killam. — I  would  like  to  ask  the  members  how  they  mix 
paints,  what  they  put  in  the  oil,  etc.,  for  outside  work. 

President. — That  is  largely  done  by  the  manufacturers  of 
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the  paint.  It  is  something  difficult  to  answer,  and  I  do  not 
suppose  any  member  is  familiar  enough  with  paint  to  give 
the  information,  as  that  is  part  of  the  painter's  trade. 

Mr.  Killam. — Will  tell  you  why  I  ask  the  question,  the  gov- 
ernment engineer  of  our  road  prepares  specifications  for  the 
paint,  and  he  provides  for  a  certain  proportion  of  boiled  oil, 
and  a  certain  proportion  of  raw  oil,  and  a  certain  amount  of 
dryer.  He  don't  allow  ready  mixed  paint  used  at  all.  It 
must  be  dry  paint,  such  as  paint  ground  in  oxide  of  iron, 
Walter  Carson's  anti-corrosion  paint,  etc.,  for  iron  work;  and 
for  wood-work,  white  lead,  best  quality,  Branderham's  No.  1 
pure  white  lead,  and  the  necessary  coloring  to  make  the  differ- 
ent shades  that  are  used  on  the  buildings.  My  opinion  is  that 
no  boiled  oil  should  be  put  in  at  all,  on  outside  work  nothing 
but  raw  oil,  and  tempered  with  turpentine. 

Mr.  Clark. — I  make  all  my  own  iron  bridge  paint,  using  red 
lead  and  boiled  oil,  and  in  case  it  is  a  little  thick,  put  in  tur- 
pentine. I  would  say,  however,  Japan  oil  is  the  best  thing  I 
ever  got  hold  of  for  rust,  and  where  we  have  a  case  of  rust 
eaten  in  we  use  Japan  oil  to  kill  the  rust.  It  does  it  better 
than  the  boiled  oil.  I  am  a  great  believer  in  using  oil  and  lead 
for  the  paint  in  preference  to  any  of  the  ready  mixed  paints 
that  are  made. 

President. — We  are  using  a  new  kind  of  paint,  it  may  be 
old  to  some  of  you.  It  is  what  is  sold  as  Carara.  I  have 
only  used  it,  however,  about  a  year.  We  have  a  great  deal  of 
trouble  in  making  standard  color,  that  is,  in  making  it  stan- 
dard, to  keep  it  from  fading  out.  While  we  have  only  used 
Carara  paint  for  a  year,  from  the  present  indications  I  believe 
it  will  make  the  color  hold  better  and  last  longer. 

Mr.  Pickering. — I  would  say,  for  the  information  of  the 
gentlemen,  in  regard  to  mixing  paint,  that  I  have  used  within 
the  last  year,  on  my  division,  a  substitute  for  linseed  oil,  the 
American  lucol  oil.  We  find  it  very  nice  to  use ;  as  to  the 
durability,  would  be  unable  to  judge,  as  we  have  only  used  it 
one  year.  For  bridges  we  use  93  per  cent,  best  white  lead,  7 
per  cent.  American  graphite,  and  boiled  lucol  oil.  If  we  use 
linseed,  we  use  raw  oil,  and  no  dryer  whatever.     The  trouble 
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that  the  president  speaks  of,  namely,  the  fading  of  the  paint, 
has  given  us  some  difficulty.  We  use  a  standard  paint  that 
has  been  ground  for  us  for  several  years,  and  we  find  it  fades 
out  very  badly.  After  one  or  two  years  you  would  hardly 
know  what  the  original  color  really  was.  We  have  experi- 
mented with  different  things,  but  have  not  found  anything  just 
satisfactory  yet.  We  have  painted  one  building  with  white 
lead  and  the  different  percentages  of  American  graphite  to  get 
the  required  shade,  and  so  far  it  has  given  no  trouble  in  fad- 
ing. It  was  very  early  in  the  season  when  I  put  this  on,  and 
it  has  stood  better  than  any  other  paint  that  we  have  used  pre- 
viously. I  am  very  much  in  favor  of  mixing  our  own  paint 
from  the  raw  material  ourselves. 

Mr.  Clark. — As  to  lucol  oil,  the  less  you  have  the  better  you 
are  off. 

Mr.  Schall. — I  can  substantiate  that,  it  has  given  very  little 
satisfaction  on  our  line. 

President. — We  have  a  90- foot  girder  that  we  put  some  five 
different  paints  on,  and  among  them  lucol  oil.  It  has  been  on 
now  about  four  years.  Our  experience  shows  it  is  not  as 
good  as  oil. 

Mr.  Stannard. — Regarding  mixed  paints,  there  is  a  great 
difference  in  opinion  relative  to  buying  the  lead  and  mixing 
our  own  paints.  I  favor  buying  the  mixed  paints,  which  are 
mixed  by  machinery.  If  'he  proper  materials  are  used,  in  my 
judgment  the  paint  is  much  superior  to  hand-mixed  paints. 
On  large  systems  it  is  a  hard  matter  to  maintain  uniform 
standard  colors  unless  ready  mixed  paints  are  used.  If  paint- 
ers are  allowed  to  do  their  own  mixing  there  would  be  much 
variation  from  the  standard  colors  in  shade,  and  more  espe- 
cially on  large  structures  where  several  barrels  of  paint  are 
required.  I  favor  the  use  of  boiled  linseed  oil  on  all  outside  work. 

Mr.  Large. — The  remarks  of  Mr.  Stannard  are  correct.  To 
a  certain  extent  manufacturers  can  certainly  do  better  work, 
and  get  the  paint  more  uniform  a  great  deal  better  than  you 
can  do  it  yourself.  As  he  says,  you  will  get  away  from 
your  standard,  but,  from  the  experience  I  have  had  with  mixed 
paint,  it  is  all  right  when  you  get  it,  but  after  it  has  been  on 


105 

for  six  months  or  a  year,  you  have  got  two  or  three  different 
shades,  just  as  much  as  when  mixed  by  hand.  It  is  not 
because  of  incompetency  in  mixing  the  paint,  but  the  manu- 
facturers use  materials  that'  do  not  hold  color,  that  has  been 
my  experience. 

Mr.  Stannard. — That  has  not  been  my  experience.  I  think 
the  trouble  is  in  buying  a  cheap  quality  of  paint.  Cheap 
paints  are  sure  to  fade  and  I  do  not  think  it  policy  to  buy  too 
cheap  material.  The  cost  of  putting  on  would  be  the  same. 
I  consider  the  best  always  the  cheapest  in  the  end. 

Mr.  Cummin. — I  agree  with  Mr.  Stannard  in  that  respect. 
It  does  not  pay  to  buy  cheap  paint.  If  you  send  out  for  bids 
on  10  barrels  of  paint,  and  get  a  price  of  $1.20  per  gallon  from 
one  man,  and  60  cents  per  gallon  from  another,  the  purchas- 
ing agent  is  likely  to  buy  of  the  60  cent  man,  and  I  do  not 
think  the  purchasing  agent  should  expect  to  get  as  good 
material  at  60  cents  as  at  $1.20. 

Mr.  Carpenter. — I  am  glad  to  hear  the  experience  about 
cleaning  with  the  sand  blast,  and  I  hope  to  be  able  to  try  that 
myself  some  day.  But  I  am  decidedly  in  favor  of  mixing  our 
own  paints,  and  having  something  that  we  know  is  good.  I 
believe  in  using  a  good  quality  of  red  lead  and  a  good  quality 
of  oil. 

Mr.  Large. — Of  course,  I  understand  very  well  the  price 
largely  governs  the  quality  of  mixed  paint,  but  on  our  system 
the  master  carpenter,  or  superintendent  of  bridges,  has  noth- 
ing to  do  with  the  buying  of  the  paint.  He  simply  makes  a 
requisition  for  a  certain  kind  of  paint,  it  goes  to  the  purchas- 
ing agent,  he  sends  out  bids  and  buys,  just  as  Mr.  Cummin 
says,  probably  the  cheapest ;  however,  it  is  paint  for  us,  and 
we  use  it. 

Mr.  Mclntyre. — What  is  the  use  painting  bridges  at  all  if 
you  wait  until  the  rust  gets  such  a  start  that  a  sand  blast  is 
necessary  to  remove  it?  Bridges  ought  to  be  painted  every 
two  years  in  order  to  keep  them  free  from  rust. 

Mr.  Pickering. — I  do  not  think  we  paint  our  bridges  often 
enough,  as  Mr.  Mclntyre  says.  If  we  allow  them  to  get 
coated  with  rust  from  one  sixteenth  to  an  eighth  of  an  inch 
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it  does  not  take  but  a  very  little  while  for  them  to  become  so 
deteriorated  that  the  margiu  of  safety  that  we  had  when  we 
first  started  out  is  wonderfully  decreased. 

Mr.  Carpenter. — As  to  the  matter  of  leaving  bridges  too 
long  without  paiuting,  I  am  on  a  little  road  that  has  been  in 
the  hands  of  receivers  now  for  eight  or  ten  years.  The  first 
thiug  I  did  when  I  went  there  two  and  a  half  years  ago  was  to 
make  an  inspection  trip.  I  found  quite  a  number  of  metal 
structures,  viaducts,  girders,  and  truss  spans,  and  one  girder 
that  had  been  in  for  three  years  that  had  not  been  painted, 
never  had  anything  on  but  the  coat  of  oil  when  it  came  from 
the  shops.  I  found  not  a  single  structure  that  was  not  abso- 
lutely eaten  up  with  rust.  I  made  my  report,  and  recom- 
mended the  immediate  painting  of  all  these  structures.  1  was 
allowed  a  small  sum  last  year,  and  two  thirds  of  it  went  for 
cleaning,  leaving  very  little  for  painting.  This  year  we  were 
allowed  still  less.     After  spending  it,  I  had  to  quit. 

President. — As  to  just  when  bridges  should  be  repainted  it 
is  impossible  to  say,  when  you  paint  a  bridge.  It  also 
depends  upon  the  condition  of  the  weather,  etc.  You  take 
and  put  paint  on  a  bridge  in  August  or  July,  when  the  ther- 
mometer is  85  or  90,  and  you  will  find  that  the  paint  will  not 
last  as  long  as  when  you  paint  in  colder  weather.  We  do  not 
paint  the  whole  bridge  when  just  a  few  defects  are  there  that 
can  be  patched  up,  and  make  it  run  a  few  years  longer. 

Mr.  Pickeriug. — In  regard  to  letting  bridges  run  without 
painting,  I  had  a  bit  of  experience  when  I  took  charge  where 
I  am  now  located.  My  predecessor  had  been  there  sixteen 
years,  and  he  had  one  girder  span,  it  was  a  short  one  to  be 
sure,  but  it  wan  an  iron  span,  and  the  only  paint  on  it,  or  that 
ever  had  been  on  it,  was  the  name  of  my  predecessor  when 
the  bridge  was  shipped  to  him. 

Mr.  J.  H.  Markley. — Mr.  President.  The  subject  in  ques- 
tion is  one  of  very  great  importance  to  us  all,  and  I  am  truly 
glad  to  hear  so  many  taking  part  in  discussing  it.  So  far, 
I  have  heard  but  one  or  two  express  themselves  on  what  I 
consider  the  most  important  point  of  the  subject,  and  that  is, 
44  The  best  material  to  use."     Some  may  take  the  stand  that 
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by  doing  so  they  are  advocating  a  certain  firm's  goods.  If  we 
discuss  this  question,  and,  as  I  said  before,  the  most  impor- 
tant part,  I  cannot  see  how  we  can  do  otherwise  but  express 
ourselveain  favor  of  the  paint  that  has  given  us  the  best  ser- 
vice. I  have  always  been  a  strong  advocate  of  graphite  paint, 
and  have  used  it  for  the  past  ten  years  with  good  results.  I 
seldom  give  a  bridge  but  one  coat  at  a  time.  I  prefer  to  do 
this,  aud  paint  it  oftener,  and  thereby  avoid  the  expensive 
work  of  cleaning  and  scraping.  I  do  considerable  patching, 
and  have  been  doing  this  ever  since  I  had  the  care  of  steel 
bridges.  The  flat  surfaces  will  invariably  run  from  one  to  four 
years  longer  than  the  vertical  parts  will.  I  have  used  the 
ready  mixed  graphite  and  the  paste  form  ;  I  prefer  the  latter. 
It  is  not  so  bulky,  and  more  convenient,  as  the  men  take  out 
the  day's  supply  every  morning.  The  very  important  item  in 
its  favor  is,  you  know  what  additional  oil  it  needs  as  you 
know  just  what  brand  it  is,  though  you  do  not  know  its 
quality.  While  being  a  strong  advocate  of  graphite,  I  am  not, 
or  do  not  mean  to  be,  prejudiced.  I  had  a  most  excellent 
opportunity  to  give  some  other  paint  a  test,  and  decided  on 
red  lead  and  strictly  raw  linseed  oil.  The  first  coat  was  put 
on  right  next  to  the  steel,  and  the  second  coat  was  put  on 
about  six  weeks  later.  I  will  give  you  the  expense  of  this  job, 
together  with  two  others  that  were  painted  with  graphite.  All 
three  bridges  are  60  feet  through  girders,  made  from  the  same 
plans,  each  having  four  panels. 

First  one  erected  in  March,  1898;  it  had  one  coat  of  oil 
and  lamp  black  at  the  bridge  works,  and  in  April,  1899,  was 
painted  one  coat  of  graphite.  Coat  paint,  $6.42;  labor, 
$15.35;  total,  $21.87. 

Second  span  treated  the  same  as  the  first  at  the  works  and 
erected  in  December,  1898,  and  in  October,  1899,  was  painted 
one  coat  of  graphite.  Coat  paint,  $7.80;  labor,  $10.25; 
total,  $18.05. 

Third  span  was  given  a  like  treatment  at  the  bridge  works, 
but  a  very  poor  quality,  and  consequently  what  did  not  wash 
off  was  forced  off.  Here,  too,  you  will  note  what  it  cost  to 
clean  it  off,  the  difference  in  the  cost  of  the  labor  in  putting 
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on  the  two  coats  will  verify  that.  First  coat,  lead  and  oil, 
813.99;  labor,  $30.55;  total,  944.54.  Second  coat,  lead 
and  oil,  $12.75;  labor,  $14.50;  total,  $27.25;  cost  of  clean- 
ing, $16.05. 

Here,  too,  can  be  noted  the  increased  cost  of  red  lead  paint- 
ing over  graphite.  The  average  cost  of  painting  the  two 
spans  with  graphite  was  $19.91.  Comparing  this  to  the  cost 
of  the  second  coat  of  red  lead,  there  would  be  $7.34  in  favor 
of  graphite.  Just  which  will  be  cheaper  in  the  end  time  will 
tell.  All  of  the  work  was  done  under  the  most  favorable  cir- 
cumstances. 

I  have  one  more  example  of  what  it  costs  to  paint  and  clean 
a  pin-connected  bridge.  The  one  in  question  is  a  154-foot  8-inch 
through  span.  It  was  painted  two  coats  in  the  spring  of  1891, 
with  mineral  paint,  costing  63  cents  a  gallon.  The  two  coats 
cost  $141.74.  The  span  at  that  time  was  in  very  good  condi- 
tion, having  stood  but  one  year  from  the  time  it  was  erected. 
In  May,  June,  and  July,  1900,  the  bridge  was  painted  two 
coats  of  graphite  paint.  Labor  painting,  first  coat  and  clean- 
ing, $57.12;  labor  painting  second  coat,  $28.55;  graphite 
paint,  paste  form,  $42.86 ;  total  cost  of  two  coats,  $128.53. 

This  bridge  was  in  about  as  bad  condition  for  the  want  of 
cleaning  and  painting  as  should  be  allowed.  The  cost  of 
cleaning  was  $28.57,  namely,  the  difference  between  the  cost 
of  cleaning  and  painting  first  coat  and  the  painting  of  second 
coat. 

II.  Life   of   Different   Kinds   of   Timber   in   Bridges  of 
Various    Kinds,    and    Advisability    of    Protecting 
Same  from  the  Weather. 
Mr.  Pickering. — I  would  say  that  up  in  our  country,  on  the 
older  roads,  we  have  quite  a  good  many  wooden  bridges,  per- 
haps more  than  the  newer  roads  through  the  West  have,  and  it 
becomes  quite  a  problem  with  us,  because  in  many  instances 
our  wooden  bridges  are  cheaper  for  us  to  maintain  than  iron, 
and  it  has  become  a  bit  of  a  study  with  us.     The  question 
under  discussion  originated  with  one  of  the  members  from  our 
system,  and  I  have  found,  in  my  own  experience,  which  is 
somewhat  limited,  that  it  is,  in  my  opinion  at  least,  profitable 
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and  advisable  to  protect  bridge  timbers  from  the  weather  to  a 
great  extent.  On  many  of  our  branch  lines  traffic  is  light, 
and  the  timber  is  not  wearing  out  in  the  service,  but  becomes 
decayed  in  time,  and,  if  it  could  be  properly  protected  from 
the  weather,  it  would  add  largely  to  the  life  of  the  bridge.  I 
believe  that,  where  we  have  short  bridges,  if  the  chords  and 
trusses  could  be  protected  that  the  floor  beams  will  last  very 
much  longer  than  the  chords  unprotected.  This  last  year  I 
renewed  a  small  truss  bridge,  and  placed  a  roof  over  the  chord, 
covering  the  truss  completely,  and  I  think  it  is  a  good  policy. 
I  would  like  to  hear  from  the  other  members,  giving  their 
experience  in  that  line. 

President. — We  have  men  here  from  all  over  the  United 
States ;  they  use  every  different  kind  of  timber  in  existence, 
and  I  would  be  glad  if  they  would  tell  us  what  kind  of  timber 
they  are  using,  and  how  long  it  lasts,  more  particularly  in 
piling.  There  are  a  number  of  different  kinds  in  use  in  the 
different  parts  of  the  country. 

Mr.  Clark. — On  our  system  we  have  126  miles  of  narrow 
gauge,  154  wooden  bridges,  and  two  iron  bridges.  The  aggre- 
gate length  of  the  wooden  bridges  would  be  almost  five  miles. 
We  have  them  from  two  feet  high  up  to  103  feet  high  from  the 
water,  and  we  have  used,  and  do  use  pretty  exclusively,  Michi- 
gan pine  for  wooden  trestle  work.  For  our  bridge  chords  we 
use  the  Georgia  long  leaf  pine.  We  think  it  is  the  best  for 
the  work,  and  our  wooden  structures  last  according  to  loca- 
tion. I  have  some  that  have  been  in  for  the  last  fourteen 
years,  and  others  that  have  been  just  as  badly  gone  at  teu 
years  as  at  fourteen.  I  attribute  that  to  the  action  of  the 
elements.  I  have  never  done  anything  to  protect  the  wood, 
with  the  exception  of  Howe-truss  work,  where  I  always  white 
lead  every  bearing  and  joint.  I  do  not  think  on  wooden  tres- 
tle work,  that  painting  is  of  any  benefit,  because  the, very  part 
that  commences  to  decay  first  is  the  part  we  do  not  get  at  with 
paint,  and  even  if  you  do,  the  movement  of  the  track  will 
sometimes  break  the  paint  and  leave  a  place  for  the  water  to 
collect,  and  that  is  what,  in  my  estimation,  starts  the  decay  at 
all  points  where  the  water  will  be  held  in. 
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Mr.  Merrick. — In  Dakota,  on  our  division  of  the  C.  &  N. 
W.  Ry.,  we  have  over  800  miles  of  track,  with  632  pile 
bridges,  having  an  aggregate  length  of  over  seven  miles.  The 
trouble  we  experience  is  not  with  stringers  or  ties,  but  with 
piling.  A  great  many  of  our  bridges  were  originally  built 
upon  oak  piles,  and  a  very  inferior  quality  of  oak  must  have 
been  used,  because,  when  the  piles  reach  an  age  of  from  four 
to  six  years,  they  require  very  careful  watching.  Since  1896 
we  have  not  used  oak  when  we  could  possibly  avoid  it.  Our 
present  standard  bridge  plan,  which  took  effect  in  1897,  re- 
quires the  use  of  8xl6-ineh  Washington  fir  stringers,  8x8-inch 
white  pine  ties,  and  10x1 0-inch  white  pine  guard  timbers.  Of 
course  we  have  not  had  sufficient  time  to  test  the  wearing  quali- 
ties of  the  Washington  fir.  The  old  style  white  pine  stringers, 
10x14  inches,  used  to  last  from  ten  to  fourteen  years. 

Mr.  McGehee. — On  525  miles  of  road  I  have  22  miles  of 
pile  trestles.  We  use  white  and  post  oak  piles,  gotten  out  in 
the  winter  months,  14  inches  square  at  the  butt,  and  10  inches 
square  at  small  end.  We  use  4  piles  to  the  bent  for  all  tres- 
tles up  to  20  feet  high,  and  5  piles  for  all  trestles  over  20  feet 
high.  We  use  12xl2-inch  caps,  8xl6-inch  packed  chord,  7x 
-8- inch  tie,  10  feet  long,  bents,  12 J  feet  centres.  We  calcu- 
late on  the  piles  lasting  from  ten  to  twelve  years.  Up  to  ten 
years  ago  we  used  pine  piles,  and  we  found  that  a  great  many 
piles  would  not  last  more  than  four  years. 

Mr.  Merrick. — I  do  not  wish  to  be  understood  as  speaking 
against  oak  piling,  but  simply  stated  our  experience.  We 
were  unable  to  get  good  oak  piling,  and  for  that  reason,  and 
because  cedar  piling  answers  our  purpose  in  almost  every  case 
and  costs  one  half  as  much,  we  use  the  latter. 

Mr.  Smith. — I  think  our  company  has  had  the  same  trouble 
with  oak  piling  that  Mr.  Merrick  has  had.  The  oak  we  get 
here  in  the  north  is  very  good  ;  it  lasts  at  least  twelve  years, 
and  we  almost  always  put  the  second  floor  on  to  the  oak  piling; 
but  several  years  ago  our  company  shipped  up  a  lot  of  white 
oak  piling  from  Kansas.  They  did  not  last  any  better  in  this 
country  than  our  common  Norway  piles,  and  we  found  at  the 
surface  of  the  ground  and  a  little  below  that  they  were  honey- 
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combed  by  grub  worms.  Mr.  Bates  has,  in  his  office  at  Chi- 
cago, quite  a  collection  of  these  in  alcohol,  and  some  sections 
of  the  honeycombed  piling  that  were  taken  out.  We  have 
stopped  using  oak  piling  from  the  South,  and  are  using  cedar 
piles  whenever  we  can  get  them  long  enough  for  the  place  where 
they  are  to  be  driven. 

President. — Do  yon  not  have  trouble  in  getting  them  large 
enough  ? 

Mr.  Smith. — Yes;  we  have  to  reject  quite  a  number  of 
cedar  piling.  We  have  to  watch  the  cedar  contractors  pretty 
close  to  get  the  proper  size.  A  good  cedar  pile  that  will  be 
ten  inches  in  diameter,  at  the  ground,  after  being  driven,  will 
last  the  life  of  one  floor;  cedar  piles  twelve  to  fourteen  inches 
and  larger,  at  the  ground,  will  last  the  life  of  two  floors. 

President. — How  long  do  you  wait,  as  a  rule,  before  put- 
ting on  the  second  floor? 

Mr.  Smith. — About  six  years,  on  an  average. 

Mr.  Pickering. — Mr.  President,  I  would  like  to  ask  some- 
thing about  the  ground  you  drive  the  piles  in.  The  cedar  we 
have  comes  from  Maine  and  the  Provinces,  and  is  very  soft, 
and  much  of  our  ground  is  rocky.  It  does  not  seem  to  me 
that  the  cedar  we  get  would  stand  to  drive  so  as  to  make  a 
permanent  job  in  our  soil. 

Mr.  Smith. — About  driving  in  hard  ground  :  cedar  piles  will 
not  stand  much  hammering.  They  will  stand  more  when  green 
than  when  they  are  dry.  I  have  driven  them  in  quite  rocky 
ground,  but  had  to  be  very  careful  with  them. 

Mr.  Lichty. — On  the  Western  Iowa  Division  of  the  North 
Western  Railway  we  have  some  cedar  piling  that  has  been  in 
use  "fif teeu  or  twenty  years,  and  a  good  many  of  them  are  in 
good  condition  yet.  We  have  some  oak  piling,  but  where 
they  are  not  standing  in  water  they  have  to  be  carefully 
watched  and  examined  after  being  driven  four  to  five  years. 
When  we  drive  in  good  cedar  piling,  I  feel  that  we  will  be  safe 
for  a  good  many  years  to  come,  but  on  the  regular  bridge 
inspection  I  make  a  very  thorough  test  of  all  oak  piles  after 
they  have  been  driven  three  years  or  more. 

Mr.  Merrick. — In  answer  to  Mr.  Pickering  about  driving 
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cedar  piles,  we  have  pretty  hard  ground  without  many  bould- 
ers, but  very  dry  and  firm  soil,  and  we  did  drive  them  in  one 
creek  where  there  were  a  good  many  large  rocks.  We  broke  a 
few  piling,  but  not  a  great  many. 

Mr.  McGonagle. — I  will  state  that  our  country  is  largely 
covered  with  boulders,  making  it  hard  to  drive  piling.  We 
usually  drive  all  tamarack  in  the  central  part  of  the  bridge, 
driving  three  bents  of  cedar  on  each  end.  We  find  this  is 
better,  because  the  first  point  to  decay  is  the  end  bent,  and, 
another  thing,  we  find  it  difficult  to  get  enough  cedar  piles  to 
drive  the  whole  bridge  of  that  timber,  but  we  get  excellent 
results  by  using  three  bents  as  stated.  The  tamarack  piles 
will  last  for  ten  years.  Norway  will  last  from  four  to  six 
years.  I  recently  had  a  very  interesting  sight  in  tearing  down 
one  of  our  ore  docks.  In  that  structure  there  was  something 
over  six  million  feet  of  timber, — white  pine,  Norway,  and  a 
little  Washington  fir.  We  found  all  sorts  and  conditions  of 
timber,  and  one  of  the  most  interesting  things  was  to  see  the 
location  of  the  different  timbers  as  to  being  protected  from  the 
weather,  and  to  note  the  various  stages  of  decomposition.  We 
found,  where  thoroughly  protected  from  the  weather  and  free 
ventilation,  that  the  Norway  and  white  pine  were  almost  equally 
good,  but  where  the  timber  was  exposed  to  the  action  of  the 
weather,  the  white  pine  showed  the  best  condition,  the  Norway 
being  almost  gone.  This  structure  was  about  fourteen  years 
old.  The  piles,  of  course,  were  driven  in  the  water,  and,  after 
cutting  off  about  one  foot,  they  were  just  as  good  as  ever; 
we  placed  a  new  sill  on  them,  and  went  on  and  rebuilt  our 
dock.  In  building  docks,  I  have  discovered,  in  tearing  down 
such  structures,  that  timber  should  be  properly  ventilated  and 
properly  placed  to  allow  all  the  water  to  run  away  from  the 
timber  itself.  The  worst  timber  we  had  in  this  structure  was 
the  rafters,  which  were  eaten  up  with  black  rot,  and  almost 
entirely  gone.  In  our  new  structure  we  have  placed  these 
rafters  on  horizontal  plates,  allowing  the  drainage  to  have  free 
vent,  and  I  have  noticed  in  this  structure  that  it  is  going  to 
give  excellent  results  from  appreciating  this  point.  I  am  a 
firm  believer  that  bridges  protected  from  the  weather  will  last 
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much  longer  than  those  that  are  not  protected,  but  I  question 
the  economy  of  protecting  bridges.  I  believe  the  cost  of  pro- 
tection will  outweigh  the  benefits  that  we  get  from  the  work  of 
protecting  them.  Of  course,  on  long  truss  spans,  I  believe  it 
would  be  economy  to  protect  them. 

Mr.  Berg. — I  would  like  to  know  how  the  Washington  fir 
compared  with  the  White  pine  and  Norway? 

Mr.  McGonagle. — The  Washington  fir  was  in  very  much  bet- 
ter condition  than  either  the  white  or  the  Norway  pine.  We 
have  renewed  white  pine  stringers  in  ten  years,  and  Norway 
stringers  in  from  seven  to  eight  years.  We  find  Norway  pine 
lasts  well  as  a  vertical  member  in  a  frame  structure,  but  it 
does  not  last  so  long  as  a  horizontal  member. 

Mr.  Smith. — That  point  of  driving  cedar  piles  at  the  end  of 
a  fill  is  a  good  one.  The  end  bents  of  a  bridge  fail  first,  and 
we  are  always  patching  them.  We  have  made  a  practice  for 
several  years,  where  we  could  not  get  cedar  piles  for  the  whole 
bridge,  to  drive  what  cedar  we  could  get  in  the  ends  of  the 
fills,  and  use  other  kind  of  piles  in  balance  of  bridge. 

Mr.  Pickering. — I  would  like  to  hear  more  about  cedar  piles. 

We  cannot  get  oak  piles  that  last  more  than  ten  years,  while 

our  Georgia  pine  stringers  and  caps  will  last  from  fifteen  to 

eighteen  years  on  the  same  bridges,  but  what  I  most  desire  to 

inquire  about  the  cedar  piles  is  as  to  the  strength  of  them.     In 

our  mountain  streams  the  current  is  very  strong,  and  it  quite 

frequently  happens  that  the  drift  in  these  streams  will  break 

even  our  oak  piles,  and  it  is  a  question  with  me  whether  cedar 

would  be  strong  enough   to  stand   this  drift.      We  have  a 

bridge  over  a  salt  water  river,  something  over  a  half  mile  long, 

and  it  takes  90-foot  piling  all  through  the  centre  of  the  bridge, 

and  there  is  a  very  swift  current,  something  like  eight  to  ten 

miles  per  hour,  and  sometimes  a  vast  amount  of  ice  in  the 

river ;  it  is  not  an  infrequent  thing  to  see  cakes  of  ice  from 

one  to  two  hundred  feet  square  and  two  feet  thick  coming 

down  there  with  a  current  of  ten  miles  an  hour.     I  question 

Whether  cedar  piles  could  be  used  satisfactorily  where  we  have 

such  a  stream  and  current. 

Mr.  Killam. — This  question  of  material  for  bridges  is  very 
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important,  although  with  as,  on  the  Intercolonial  Railway,  we 
have  not  so  much  interest  in  it.  We  have  only  two  wooden 
bridges  on  the  whole  line.  One  bridge  is  an  80- foot  steel 
span  in  middle  way,  and  at  one  end  there  is  300  feet  of  piling, 
and  at  the  other  end  80  feet.  The  piles  driven  were  spruce, 
driven  sixteen  years  ago,  and  no  apparent  decay  now  except- 
ing at  the  pile  heads.  In  reference  to  cedar  piling,  we  have 
used  some  cedar,  but  we  drive  no  piling  less  than  nine 
inches  in  diameter  at  the  top  end,  and  they  must  be  perfectly 
sound.  I  will  refer  to  a  public  road  bridge  that  I  built  myself 
in  1869,  to  show  you  the  durability  of  cedar.  There  were  600 
feet  of  piling,  and  the  roadway  was  seventeen  feet  above  the 
ground.  There  was  no  piling  driven  less  than  nine  inches  at 
the  top,  and  the  bents  were  put  up  fourteen  foot  centres  and 
four  piles  to  a  bent.  I  examined  this  bridge  two  years  ago 
and  found  no  sign  of  decay  in  those  cedar  bents.  They  were 
all  first-class  white  cedar. 

Mr.  Austin. — I  have  two  bridges  on  my  division  in  fresh 
water ;  one  has  chestnut,  and  the  other  oak,  piles.  I  think, 
however,  that  oak  piles  are  by  far  the  best,  and  in  fresh  water 
they  will  last  longer  by  being  peeled.  The  chestnut  came 
mostly  from  Connecticut,  So  far  as  stringers  are  concerned, 
we  use  nothing  but  long  leaf  Southern  pine,  anywhere  from 
8x16  in.  to  10x16  in.,  or  12x16  in.  for  15-ft.  spans,  and  they 
give  good  satisfaction,  but  the  timber  does  not  last  so  long  as 
it  did  thirty  years  ago. 

Mr.  Pickering. — I  would  like  to  ask  one  question,  that  is,  if 
any  one  has  piling  driven  with  the  butt  end  down  instead  of 
the  butt  end  up,  as  we  ordinarily  do..  A  bridge  man,  with 
whom  I  was  talking  recently,  advocated  driving  butt  end  down. 

Mr.  Killam. — I  think  you  would  have  to  dig  the  hole  to  get 
them  down. 

Mr.  Cummin. — I  would  say  that  we  had  a  little  experience 
of  that  kind,  and  we  afterwards  discovered  what  we  thought 
at  the  time  proved  true,  that  the  man  who  drove  the  piles  in 
this  manner  had  "wheels."  We  had  to  renew  the  bridge 
shortly  afterwards. 

President. — What  do  the  chestnut  piles  cost  per  foot? 
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Mr.  Austin. — That  varies  according  to  the  size  and  length, 
usually  from  fifteen  to  twenty  cents  a  running  foot. 

III.  The  Best  Method  of  Constructing   and   Maintaining 
Highway  and  Fabm  Crossings. 

Mr.  Berg. — The  main  point  to  bring  out  in  the  discussion  is 
whether  it  is  desirable,  or  under  what  conditions  it  is  neces- 
sary, to  use  solid  plank  road  crossings,  and  what  methods 
could  be  adopted  for  obviating  the  use  of  so  much  plank. 
The  principal  objection  to  a  solid  plank  road  crossing  is  the 
amount  of  material  that  has  got  to  be  renewed  some  day,  and 
also  the  objectionable  feature  that  the  tamping  of  the  ties  can- 
not be  done  without  tearing  up  the  whole  crossing.  There 
are,  no  doubt,  conditions  where  a  solid  plank  crossing  is  neces- 
sary, like  important  streets,  or  where  traffic  is  very  heavy,  so 
as  to  prevent  a  truck  sinking  down  between  the  rails.  Wher- 
ever such  conditions  do  exist,  it  is  certainly  desirable  to  limit 
the  amount  of  timber  used  in  the  road  crossings.  I  think  it 
would  be  well,  at  this  meeting,  to  investigate  other  methods 
than  the  solid  plank  crossing. 

President. — Of  course  highway  crossings  depend  upon  the 
traffic  over  them.  Where  there  is  traffic,  as  in  a  city  like  St. 
Louis  or  Chicago,  of  course  nothing  short  of  plank  clear,  across 
will  do ;  but  farm  crossings,  where  traffic  is  light,  as  has  been 
suggested  by  somebody,  stone  or  gravel  in  the  centre  and  plank 
either  side,  eight  or  ten  inches  wide,  makes  a  good  crossing. 

Mr.  Lichty. — I  would  like  to  ask  how  many  members  of  this 
Association  have  anything  to  do  with  highway  crossings.  On 
the  North  Western  Line,  the  placing  of  farm  and  highway  cross- 
ings and  their  renewals  is  taken  care  of  by  the  road  masters. 

Mr.  Cummin. — On  our  road,  the  highway  crossings  and 
farm  crossings  are  supposed  to  come  under  the  jurisdiction  of 
the  general  roadmaster,  and  the  general  roadmaster  is  per- 
fectly willing  to  put  down  a  crossing,  where  it  is  simply  a 
straight  crossing;  but  when  they  come  to  a. diagonal  crossing, 
or  where  trolley  cars  run,  etc.,  he  always  calls  upon  the  bridge 
and  building  department  to  put  down  the  crossings.     Highway 
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crossings  in  the  country  sections  are  bnilt  entirely  of  plank, 
bat  in  the  city  of  Brooklyn  we  put  in  an  iron  guard  rail,  and 
then  pave  between  the  guard  rails. 

Mr.  Clark. — We  have  all  the  crossings  to  put  down.  We 
have  some  crossings,  however,  where  they  are  simply  planked 
with  oak  on  each  side  of  the  rail,  and  filled  in  with  slag  in  the 
centre.  This  slag  is  taken  care  of  by  the  track  department, 
after  the  crossing  is  in.  If  holes  get  in  them,  they  go  and  put 
some  more  slag  in,  but  all  plank  crossings  come  under  our 
jurisdiction. 

Mr.  Killam. — On  our  road  we  have  a  variety  of  crossings, 
but  in  the  cities  like  Moncton  or  St.  John,  where  a  public 
thoroughfare  crosses  the  track,  an  inside  guard  rail  is  laid  and 
paved  between  with  cedar  blocks.  Sometimes  hackmatack 
laid  in  that  way  makes  a  very  durable  crossing. 

Mr.  McGonagle. — I  want  to  ask  if  any  member  ever  consid- 
ered the  matter  of  corrugated  pressed  steel  for  crossings.  I 
have  never  tried  it,  but  it  occurred  to  me  that  it  might  be  wor- 
thy of  consideration ;  we  could  certainly  have  a  crossing  that 
would  be  easily  removable,  allowing  for  tamping  the  ties 
readily,  and  something  in  the  line  of  a  permanent  structure. 
If  any  one  has  had  any  experience,  or  ever  considered  it,  let 
them  come  forth  and  let  us  have  the  benefit  of  their  knowledge. 

President. — Would  there  not  be  some  trouble  about  a  horse 
getting  his  toe  in  that? 

Mr.  McGonagle. — If  properly  constructed,  I  think  it  would 
be  considered  absolutely  safe,  and  the  great  advantage  would 
be  on  account  of  its  being  so  easily  removable. 


IV.  Best  Practical  Sanitary*  Arrangement  for  Local  Sta- 
tions Where  There  are  no  Water  or  Sewer  Systems. 

Mr.  Lichty. — I  would  like  to  say  that  last  year  President 
Markley  mentioned  the  use  of  soft  coal  ashes  for  sprinkling  in 
water-closet  vaults.  I  have  tried  this  to  some  extent,  and 
think  it  a  very  good  idea. 

President. — That  is  the  best  remedy  that  I  ever  ran  across, 
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but  it  is  the  hardest  thing  to  get  the  agents  to  do.  Have  any 
of  you  used  anything  to  prevent  the  smell,  such  as  lime,  earth, 
or  anything  of  that  description  ? 

Mr.  Clark. — I  generally  use  lime ;  send  out  a  half-barrel  of 
lime,  and  let  the  agents  and  section-men  use  it. 

Mr.  Smith. — Soft  coal  ashes  is  something  most  all  agents 
have  now,  and  is  a  good  thing;  slacked  lime  is  also  very  good. 

Mr.  Fort. — We  have  used  dust  from  the  public  road  and 
streets. 


V.  Best  and  Most  Economical  Plant  for  Pumping  Water 
for  Water  Stations. 

Mr.  Can*. — I  would  like  to  hear  expressions  from  any  one 
present  in  reference  to  using  gasoline  engines  at  pumping  sta- 
tions.    Has  any  one  had  any  experience  with  them  ? 

Mr.  Lichty. — I  will  say  that  on  the  Western  Iowa  Division 
of  the  North  Western  Railway,  we,  last  year,  installed  an  Otto 
gasoline  engine  for  pumping  water,  and  I  think  this  is  certainly 
one  of  the  best  engines  made  for  the  purpose.  It  has  given 
us  very  good  satisfaction,  and  has  been  operated  by  the  agent 
with  but  very  little  attention  from  the  water  supply  foreman. 

Mr.  Fort. — What  does  it  cost  per  thousand  cubic  feet  for 
pumping  with  a  gas  engine? 

Mr.  Lichty. — I  cannot  give  an  estimate  on  that.  It  is  a 
new  feature  with  us,  having  been  in  operation  only  about  nine 
months.  I  have  made  no  comparisons  along  that  line,  but  it 
certainly  is  a  very  economical  method.  The  pump  is  manu- 
factured by  the  United  States  Wind  Engine  &  Pump  Co.,  of 
Batavia,  111. 

Mr.  Killam. — What  would  it  cost  every  twenty-four  hours 
to  run  this  pump? 

Mr.  Lichty. — We  do  not  count  the  time  of  the  agent,  as  but 
very  little  of  his  time  is  required  to  look  after  the  pumping. 
To  get  the  actual  cost,  one  would  have  to  include  wear  and  tear 
on  the  machinery,  and  also  take  into  consideration  the  original 
cost.     This  is  on  a  new  line,  and  only  four  to  six  engines  per 
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day  take  water  at  this  place.  I  think  it  requires  forty  to  fifty 
gallons  of  gasoline  per  month,  and  so  far  we  have  had  no 
expense  in  connection  with  the  plant  beyond  this. 

President. — For  the  members'  infprmation,  the  committee 
last  year  made  a  report  that  covers  that  matter  pretty  thor- 
oughly. The  cost  runs  from  eight  tenths  to  one  cent  per 
thousand  gallons,  and  there  is  no  question  about  gasoline 
pumps  being  the  thing  for  railroads.  We  have  now  at  Ross- 
ville  Junction  two  deep  well  pumps  run  by  steam.  It  costs  us 
$60  a  month  for  labor  alone,  as  we  have  to  run  day  and  night ; 
also  two  operators  there  at  $40  a  month  each,  and  we  have 
authority  now  to  put  gasoline  pumps  in  those  deep  wells,  and 
substitute  the  operators  for  the  present  pumpers,  which  is 
going  to  make  a  saving,  in  wages  alone,  of  from  $40  to  $60 
per  month.  There  are  a  number  of  manufacturers  of  gasoline 
engines  and  pumps,  but  we  have  four  or  five  different  ones, 
and  they  all  do  first  rate. 

Mr.  Clark. — I  would  say  that  we  have  two  gasoline  engines. 
We  have  one  where  I  presume  each  twenty-four  hours  we  water 
from  100  to  150  engines,  and  we  supply  the  shops,  also  the 
other  buildings,  etc..  at  the  same  point,  with  water.  We  pay 
one  man  $40  per  month  for  looking  after  this  plant,  and  use 
eighteen  barrels  of  gasoline  per  month.  The  other  pump  is 
located  at  Wild  wood.  We  run  this  pump  night  and  day,  as 
we  have  not  storage  room  to  pump  enough  water  through  the 
day  to  last  over  night,  and  we  find  the  gasoline  pump,  so  far, 
has  been  very  satisfactory,  and  probably  we  will  install  more 
of  them.  We  are  equipped  with  steam,  I  presume  at  fifteen  or 
eighteen  water  stations  where  we  pump  water,  and  as  fast  as 
these  play  out  we  may  substitute  gasoline  engines.  We  go  on 
the  principle  of  wearing  out  the  old  machinery  first.  I  will 
refer  to  an  arrangement  which  I  saw  at  Bradford,  Pa.,  that 
had  been  installed  three  years.  They  used  compressed  air, 
and  the  Superintendent  of  Bridges  and  Buildings  told  me  that 
from  the  day  that  it  was  installed  it  had  never  cost  a  dollar, 
they  just  merely  furnished  the  air,  and  let  it  go.  It  was  located 
at  a  terminal  point,  and  it  furnished  all  the  water  for  the  road 
service,  shops,  and  everything  they  wanted.     They  have  no 
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pamper,  more  than  just  the  man  who  takes  care  of  the  engine 
that  furnishes  compressed  air  for  the  shops. 

Mr.  Carr. — 1  have  thirteen  gas  engines  pumping  water, 
eleven  Fairbanks  and  two  Coffield,  and  it  has  been  a  difficult 
matter  for  me  to  ascertain  the  exact  cost  per  thousand  gallons. 
I  know  how  much  gasoline  they  use,  but  the  actual  cost  of  the 
pumping  is  a  hard  matter  to  arrive  at.  I  find  that  a  gasoline 
engine  uses  about  a  pint  per  horse  power  per  hour,  but  the 
engines  are  all  operated  by  the  agents,  and,  as  they  are  fre- 
quently inexperienced  in  the  handling  of  them,  it  frequently 
becomes  necessary  to  send  a  man  out  to  put  the  engine  in 
repair.  When  they  are  repaired,  that,  of  course,  adds  to  the 
cost  of  supplying  the  water,  but  I  think,  myself,  there  is  a 
great  saving  in  using  gasoline  engines  over  steam,  and  will 
be  more  so  as  the  men  become  more  familiar  with  the  operation 
of  the  engines.  There  may  be  a  cheaper  mode  of  supplying 
water,  but  we  are  very  favorably  impressed  with  gasoline 
pumps.  I  have  had  some  in  use  four  years,  and  they  are  giv- 
ing good  satisfaction,  and  wherever  our  steam  plants  are 
wearing  out  we  are  substituting  gasoline  plants.  I  do  not 
think  they  are  quite  as  reliable,  under  all  circumstances,  as 
steam,  but,  in  my  opinion,  gasoline  for  small  stations  is  the 
engine  to  use  for  supplying  water. 

President. — At  Thebes,  111.,  we  have  just  built  a  $30,000  hotel, 
The  water  in  that  country  is  very  poor.  We  installed  a  Jewel 
filter,  and  all  the  water  is  pumped  from  the  river  and  goes 
through  this  filter  to  a  tank,  and  from  there  drawn  to  the  hotel 
and  all  the  places  where  the  water  is  used.  We  also  installed 
a  filter  at  another  station  north  of  there,  where  we  have  trou- 
ble with  muddy  water.  The  mud  formed  in  the  engines  so 
badly  that  it  was  necessary  to  wash  them  out  almost  every 
trip. 

Mr.  Cummin. — As  to  the  water  question,  I  am  in  about  the 
same  position.  We  have  a  place  called  Greenport  on  our 
road,  where  the  water  is  very  poor.  We  bought  some  new 
locomotives  several  years  ago,  and  in  a  short  time  the  boilers 
were  entirely  ruined.  The  chemist  on  the  road  thought  he 
could  fix  the  water  so  that  it  would  be  all  right,  but  in  doing 
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so,  he  said,  it  would  be  necessary  to  build  an  auxiliary  tank, 
and  he  wanted  the  bottom  of  the  tank  level  with  the  top  of 
the  old  one.  We  built  the  auxiliary  tank  as  he  wanted  it,  and 
connected  it  with  a  pipe  to  the  other  one,  putting  in  a  valve 
in  the  pipe,  and  then  pumped  the  water  into  the  new  tank,  Id 
which  he  mixed  certain  chemicals  and  then  had  it  etirred  up 
thoroughly  and  allowed  it  to  remain  there  for  a  few  hours,  and 
then  drew  the  water  off  into  the  low  tank  and  had  the  engines 
take  water  from  that.  What  the  result  was  on  the  boilers  I 
have  not  heard,  but  as  to  the  result  of  the  chemicals  on  the 
tank,  I  think  the  tank  will  not  last  loug.  It  is  a  wooden 
tank.  At  this  water  station  we  did  all  our  plumbing  with 
galvanized  pipe.  Last  summer  I  had  to  take  out  every  foot 
in  the  building  and  renew  it  with  lead  pipe. 

President. — At  Brazil,  Ind.,  we  take  water  from  the  city 
supply.  It  comes  through  a  bed  of  coal,  and  there  is  a  great 
deal  of  sulphur  accumulates  in  it.  We  have  two  tanks,  very 
much  the  same  as  Mr.  Cummin  refers  to,  one  eight  feet  above 
the  other.  We  run  the  water  into  the  high  tank,  and  then 
into  the  low  one  by  gravity,  through  a  filter,  and  we  have  had 
very  good  success.  In  the  tank,  after  being  so  filled,  you  can 
see  a  pin  in  the  bottom  of  it,  almost,  as  the  water  is  so  very 
clear.  All  impurities  are  taken  out,  both  solids  and  in  liquid 
form. 

Mr.  Merrick. — In  Dakota  the  water  causes  much  trouble* 
We  find  two  kinds;  one  forms  scale  and  the  other  causes- 
foaming,  the  latter  being  mostly  artesian  water.  Some  of  the 
water  from  artesian  wells  is  what  is  called  soft  water,  and 
deposits  very  little  scale,  but  is  heavily  charged  with  alkali 
salts,  and  is  strongly  objected  to  by  locomotive  engineers  on 
account  of  its  foaming  in  the  boiler.  A  sample  of  water  from, 
every  new  well  is  sent  to  the  chemist  for  analysis.  His  re- 
turns show  the  chemical  composition  of  the  water,  and  contain 
an  opinion  from  him  as  to  whether  it  is  a  good,  fair,  or  poor 
water  for  boiler  use.  His  standard  is  the  Lake  Michigan 
water,  and  the  result  is  that  his  remarks  about  our  samples 
generally  are:  "Very  poor  water  for  boiler  use."  In  such 
cases  we  do  not  publish  his  statements  very  widely  among  the 
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engineers,  but  let  them  try  the  water,  and  we  frequently  find 
that  they  get  along  very  well  with  water  which  the  chemist 
says  is  very  poor.  The  chemist  is  undoubtedly  right  ia 
theory,  but  we  have  no  choice  in  the  matter. 

Mr.  Large. — I  would  like  to  ask  in  regard  to  this  filtering: 
business.  We  have  one  water  station  where  the  water  is  very 
bad.  I  have  never  thought  of  filtering  water  for  engines. 
The  idea  is  a  new  one  to  me. 

President. — I  have  no  data  to  show,  but  the  Jewel  Filtering: 
Company  of  Chicago  is  the  only  filter  company  I  know  of. 
The  plant  spoken  of  at  Brazil  has  been  in  operation  five  years,, 
and  gives  good  satisfaction. 

Mr.  Cummin. — Your  filter  is  in  the  connection  between  the- 
two  tanks,  is  it  not  ? 

President. — Yes,  sir. 

Mr.  Carr. — The  important  question  to  answer  is  whether 
there  is  any  filter  that  will  remove  anything  that  is  in  solution, 
such  as  magnesia  or  sulphur,  or  some  such  substance  of  that 
kind,  that  you  frequently  find  in  water,  more  particularly  m 
deep  wells,  where  the  water  may  be  perfectly  clear  to  look  at, 
but  still  have  a  substance  that  is  detrimental  to  the  boiler 
after  the  water  is  heated. 

President. — The  Jewel  Filtering  Company  say  that  it  will 
remove  either  solids  or  liquids  from  the  water. 

Mr.  Carr. — It  is  a  very  easy  matter  to  remove  anything  in* 
the  way  of  solids,  but  it  is  a  question  as  to  whether  magnesia 
or  sulphur  can  be  removed  from  the  water  by  a  filter.  I  have- 
experimented  a  little  with  it,  but  never  made  a  success  of  it. 

Mr.  Cummin. — How  fast  will  this  filter  work?  Suppose 
you  have  a  tank  located  at  a  place  where  a  number  of  engines- 
take  water,  will  the  water  flow  through  the  filter  fast  enough, 
to  supply  the  engines? 

President. — It  will  if  you  get  it  large  enough. 

Mr.  Cummin. — How  large  will  it  have  to  be ;  the  size  of 
the  tank? 

President. — In  answer  to  Mr.  Cummin,  I  would  say  that 
the  filter  we  have  at  Thebes  is  six  feet  in  diameter  and  seven 
feet  high,  and  is  guaranteed  to  filter  7,600  gallons  per  hour^ 
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Of  course  they  can  be  made  large  enough  to  filter  any  amount 
of  water  that  is  desired. 

Mr.  Rogers. — I  do  not  believe  any  chemical  that  is  in  the 
water  in  solution  can  be  taken  out  by  means  of  a  filter.  The 
only  way  is  by  means  of  some  chemical  addition. 

Mr.  Merrick. — Would  like  to  ask  Mr.  Rogers  if  they  have 
any  chemical  composition  that  will  do  that? 

Mr.  Rogers. — I  could  not  tell  you  as  to  that. 

Mr.  Large. — This  water  I  speak  of,  there  was  no  trouble 
about  the  clearness  of  the  water.  It  was  a  mountain  stream 
and  very  pure,  and  the  company  went  to  a  great  expense  in 
fitting  up  a  reservoir  and  building  a  tank  and  everything  in 
nice  shape;  but  a  few  years  afterwards  some  coal  banks 
opened  up  farther  up  the  stream,  and  they  pumped  water  out 
of  the  mines  and  it  comes  down  there,  and  when  the  stream 
gets  low  it  runs  down  into  our  reservoir  and  settles  there. 
We  have  decided  to  abandon  the  plant  entirely,  and  it  strikes 
me  that  if  there  is  any  filtering  operation  that  we  can  put  the 
water  through  that  would  take  this  stuff  out,  it  would  be  a  great 
advantage  to  us. 

President. — These  filters  are  filled  within  twelve  inches  of 
the  top  with  clean  quartz  or  stone.  All  the  water  going 
through  this  filter  passes  up  over  this  quartz  from  the  bottom, 
where  there  are  a  number  of  tubes,  through  which  all  water 
passes  and  agitates  the  quartz.  However,  before  starting 
through  the  filter  the  water  passes  over  pure  cracked  alum, 
which  gathers  up  the  solids  and  causes  them  to  form  on  top 
of  the  quartz,  after  passing  through  them.  We  figure  on  it 
taking  about  300  pounds  of  alum  per  week  for  this  filter, 
which  costs  on  the  market  three  cents  per  pound.  We  use  on 
an  average  of  60,000  gallons  of  water  in  twenty-four  hours  at 
this  point.  There  is  no  wearing  out  of  the  quartz  and  no 
necessity  of  its  being  renewed  at  all.  It  lasts  for  all  time  to 
come.  Depending  on  the  amount  of  water  that  is  used,  the 
quartz  has  to  be  washed  once  and  sometimes  twice  per  day, 
which  takes  about  3,000  gallons  to  do  the  washing.  This  is 
done  by  shutting  off  the  water  from  the  pump  and  running 
the  water  back  from  the  tank,  to  wash  off  the  mud  that  has 
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accumulated  on  top  of  the  quartz.  The  plant  has  been  in 
operation  about  two  weeks.  Thus  far  it  is  giving  good  satis- 
faction, and  no  doubt  but  what  it  will  continue  to  do  so.  The 
water  at  this  point,  from  the  Mississippi  river,  is  very  muddy. 
After  passing  through  the  filter,  as  above  described,  the  water 
is  as  clear  as  a  crystal,  making  it  the  best  water  for  all  pur- 
poses that  we  have  along  the  line. 

Mr.  Zimmerman. — It  seems  to  me  that  it  would  be  a  very 
easy  matter  to  get  rid  of  mud,  but  when  it  comes  to  acids  and 
other  chemical  solutions,  I  am  inclined  to  believe  that  it  would 
be  a  very  hard  matter  to  get  rid  of  them  by  filtration.  " 

President. — I  would  say  that  at  Thebes  we  recently  also 
erected  one  of  the  wrought- iron  tanks  made  by  a  Chicago 
firm,  entirely  of  iron.  Of  course  we  have  had  no  frost  yet, 
but  so  far  it  has  given  good  service. 

Mr.  Manning. — You  will  find  them  all  right.     We  use  them. 

President. — I  question  whether  they  are  the  proper  thing  up 
North,  where  we  have  so  much  ice. 

Mr.  Clark. — How  about  the  cost? 

President. — Cost  about  the  same  as  a  wooden  tank. 

Mr.  Cummin. — What  is  the  thickness  of  the  iron  ? 

President. — Three  eighths  of  an  inch  thick.  The  tank  is 
eighteen  feet  in  diameter  and  twenty  feet  high.  It  stands  on 
four  legs,  on  concrete  foundations.  Bottom  of  tank  about 
twenty-six  feet  above  the  ground. 

VI.  Prevention  of  Fibe  in  Railroad  Buildings. 

Mr.  Carr. — It  must  be  that  some  of  these  gentlemen  have 
had  tires  along  their  line  of  road  in  buildings,  if  not,  they  are 
certainly  very  fortunate.  We  have  had  them.  I  was  waiting 
to  hear  somebody  say  how  they  were  going  to  prevent  them. 
Of  course  the  subject  is  prevention  in  buildings.  Our  trouble 
has  not  been  so  much  from  fire  on  the  inside  as  the  outside. 
Our  local  stations  burn  up  occasionally  from  sparks  lighting  on 
the  roof 8.  To  overcome  this  the  only  way  is  to  put  a  metal 
roof  on,  tile,  slate,  or  something  of  that  kind,  to  prevent  it. 
Now  as  to  taking  fire  on  the  inside  of  a  building,  this  is  a 
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rather  rare  occurrence  with  us,  but  I  presume  fire  on  the  out- 
side could  be  obviated  by  using  metal  roofing  or  something 
better  than  shingles. 

Mr.  Smith. — I  believe  railway  companies  are  now  taking 
more  care  to  prevent  fires  than  they  did  years  ago.  Ou  some 
of  the  roads  they  have  an  inspector  who  makes  regular  trips 
looking  after  the  buildings  and  instructing  the  employe's  to  keep 
all  waste  paper  picked  up  and  records  in  safe  place  and  keep 
things  in  general  cleaned  up  to  prevent  fires.  They  do  not  put 
in  fire  fighting  apparatus  except  at  important  stations,  for  the 
reason  that  it  is  hard  work  to  get  the  employe's  to  take  care  of 
the  appliances.  If  they  should  be  provided  it  is  probable  that 
they  would  seldom  serve  for  the  intended  purpose  on  account 
of  being  out  of  order  or  out  of  place  when  suddenly  wanted. 
To  maintain  fire  fighting  apparatus  at  all  ordinary  stations 
would  probably  cost  a  company  more  than  its  loss  by  fire  of 
that  class  of  stations  now  amouuts  to. 

Mr.  Clark. — We  have  on  our  narrow  gauge  division,  where 
we  have  so  many  wooden  trestles,  all  our  freight  engines 
equipped  with  a  sprinkler,  and  the  engineer  by  simply  turning 
a  valve  in  his  engine  covers  the  entire  bridge  with  a  spray  of 
water,  from  one  end  to  the  other.  We  find  that  very  good. 
We  have  had  this  year,  I  believe,  but  one  or  two  fires,  where 
in  former  years,  I  have  had  almost  that  many  a  day,  and  as 
extra  precaution  we  have  barrels  set  on  our  trestles,  and  it  is 
the  duty  of  the  local  freight  crew  to  see  that  those  barrels  are 
kept  full  of  water.  We  have  adopted  a  plan  in  our  depots 
and  buildings,  where  we  have  a  water  system,  of  putting  in  a 
water  plug  *nd  attaching  a  hose.  This  is  placed  on  a  reel, 
attached  to  it  all  the  time,  with  hose  long  enough  to  reach  any 
part  of  the  building,  and  should  a  fire  occur  all  the  men  have 
to  do  is  to  take  hold  of  this  hose  cart  and  run  it  out  and  turn 
a  gate  valve  and  get  water  immediately.  We  find  that  very 
handy. 


125 


VII.  What  Repairs  and  How  Can  They  Be  Safely  Made 
to  Metal  and  Wood  Spans  Without  the  Use  of  False- 
work. 

President. — Mr.  Manning  is  here  with  us  and  has  had  a  wide 
experience  in  that  direction. 

Mr.  Manning. — Yes,  sir,  I  have,  Mr.  President,  but  this  is 
a  pretty  broad  question.  I  am  doing  that  right  along  every 
day,  making  lots  of  repairs.  Taking  out  chords  and  putting 
in  new  ones,  without  putting  in  a  post. 

Mr.  Stannard. — One  question,  Mr.  Manning.  You  have  to 
arrange  to  do  that  work  between  trains,  don't  you  ?  You  don't 
mean  to  say  that  yon  do  it  while  trains  are  crossing  ? 

Mr.  Manning. — No,  sir,  don't  cross  any  trains  while  doing 
the  work. 

Mr.  Eggleston. — I  would  like  for  Mr.  Manning  to  state  how 
many  minutes  or  hours  it  requires  to  do  a  certain  kind  of  job 
of  work.  With  me,  generally,  in  the  daytime,  we  have  trains 
every  ten  or  fifteen  minutes,  and  there  is  not  very  much  time 
to  do  anything  without  holding  trains. 

Mr.  Manning. — I  can  do  it  in  ten  minutes,  generally.  If 
you  have  everything  ready  a  good  deal  can  be  accomplished  in 
ten  minutes. 
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I.   Necessary  and  Kind  op  Tools  for  the  Use  and  Equip- 
ment op  a  Gang  op  Bridge  Men. 

REPORT  OP  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings  : 

The  undersigned  committee  appointed  to  make  a  report  on 
the  above  subject. 

The  subject  of  necessary  and  kind  of  tools  for  the  use  and 
equipment  of  a  gang  of  bridge  men,  is  one  of  great  importance, 
and  will  probably  bring  out  quite  a  variety  of  opinions.  We 
very  seldom  see  a  gang  of  bridge  men  with  a  surplus  of  tools,  often 
not  enough  for  the  work  required  of  them,  and  sometimes  work 
is  done  at  a  disadvantage,  but,  of  course,  we  are  all  expected 
to  economize  as  much  as  possible  in  every  way,  and  with  tools 
it  is  hard  to  determine  just  what  is  not  needed,  as  it  depends 
entirely  upon  what  kind  of  work  your  men  are  working  on,  and 
as  to  the  conditions  and  location  of  the  work,  and  whether  iron 
or  trestle  bridges.  Por  instance,  a  certain  tool  may  be  carried 
around  in  the  tool -car  for  a  year  or  more  and  not  be  needed,  and 
then  again  it  might  be  needed  within  a  week  on  a  certain  piece 
of  work. 

If  a  bridge  gang  was  not  expected  to  do  iron  work,  such  as 
erecting  and  riveting,  it  would  not  be  necessary  for  them  to 
have  such  a  variety  of  tools  ;  but  when  a  bridge  gang  is  expected 
to  do  all  kinds  of  bridge  work,  iron  and  trestle  combined,  also 
work  upon  stock  yards,  depot  buildings,  and  platforms,  as  is  the 
custom  on  most  roads  ;  for  this  reason,  we,  the  undersigned 
committee  think  that  a  gang  of  bridge  men  should  be  equipped 
at  all  times  with  a  sufficient  supply  of  tools  to  do  any  kind  of 
work  without  delay  or  disadvantage  that  they  may  have  to  do. 

The  following  is  a  memorandum  of  tools  required  for  a  gang 
of  bridge  men  on  general  repair  and  construction  work : 
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6  steel  timber  bars. 

2  track  claw  bars. 

1  shackle  bar. 

4  spud  bars. 

4  steel  erecting  bars. 

1  long  spud  bar. 

4  standing  timber  tracks. 
4  running  timber  tracks. 

2  ranning  timber  tracks  to  be  used  on  rail  only. 
1  low  rail  track. 

1  hand  oar. 

1  push  or  track  car. 

1  tool  box  3  ft.  x  4  ft.  x  6  ft.  6  inches. 

1  tool  box  18  inches  x  24  inches  x  6  f  t.  6  inches. 

1  lantern  box  for  10  lanterns.     One  one-half  gallon  oil  can, 
and  3  lbs.  waste. 

6  white  lanterns. 

2  red  lanterns. 

2  green  lanterns. 

4  extra  white  globes. 

2  extra  red  globes. 

1  key  wrench  5  ft.  6  inches  long,  heavy. 

1  key  wrench  3  ft.  6  inches  long. 
6  S  wrenches  to  fit  standard  nuts. 

2  track  wrenches. 

2  12-inch  monkey  wrenches. 

2  16-inch  monkey  wrenches.  ' 

2  socket- wheel  wrenches  for  standard  nuts,  wheel  20  inches, 
diameter. 

6  1-inch  chains  12  ft.  long,  with  hooks  and  links. 

6  {-inch  chains  12  ft.  long,  with  hooks  and  links. 

6  {-inch  chains  8  ft.  long,  with  hooks  and  links. 

4  i  -inch  chains  5  feet  long,  with  hooks  and  links. 

4  30-ton  hydraulic  jacks. 

2  10-ton  hydraulic  jacks. 

4  ball-ratchet  screw  jacks  (doable  screw). 

2  Barrett  track  jacks. 

4  pull  jacks,  right  and  left  thread. 

4  8-inch  single  screw  jacks. 

4  4 -ft.  6-inch  crosscut  saws. 

1  6-f t.  crosscut  saw. 

4  handsaws,  6  teeth  to  the  inch. 

4  track  spike  mauls. 

4  8-1  b.  double-face  spike  mauls. 

2  12-lb.  double-face  sledges. 

1  40-lb.  double-face  sledge. 

2  sets  single  and  double  sheave  blocks  for  l{-inch  rope. 
2  sets  single  and  double  sheave  blocks  for  l}-inch  rope. 
2  sets  single  and  double  sheave  blocks  for  1-inch  rope. 
2  sets  single  and  doable  sheave  blocks  for  {-inch  rope. 
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400  ft.  1-inch  rope. 
400  ft.  | -inch  rope. 
4  100  ft.  each  1-inch  hand  lines. 
2  50  ft.  each  1-inch  hand  lines. 
2  75  ft.  each  $-inch  hand  lines. 
2  100  ft.  each  |-inch  braided  lines. 

4  long  handled  dolly  bars,  various  shapes  as  required  for  riv- 
eting. 

2  short  handled  dolly  bars,  various  shapes  as  required  for 
rivetiDg. 

4  8-inch  long  handled  double-faced  rivet  hammers. 

2  pairs  rivet  tongs. 

2  pairs  blacksmith  tongs. 

24  barrel  drifts  for  standard  rivets. 

24  handled  backing  out  drifts. 

2  {-inch  x  20-inch  steel  drifts. 

2  | -inch  x  20-inch  steel  drifts. 

12  rivet  snaps  for  different  size  rivets. 

6  track  chisels. 

2  shear  chisels. 

2  No.  10  Buffalo  portable  forges. 
1  grindstone. 

1  track  gauge. 

6  chopping  axes. 
4  hand  axes. 
6  clay  picks. 
6  maul  handles. 
4  axe  handles. 
6  track  shovels. 

3  long  handled  shovels. 
6  cant-hooks. 

6  carrying  hooks. 
^6  13-16  ship  augers. 

2  2-inch  augers. 
12  l£-inch  augers. 

1  boring  machine. 
6  16-ft.  pike  poles. 

4  1  x  2  x  16  ft.  poles  graduated  in  feet  and  inches. 

2  1  x  2  x  12  ft.  poles  graduated  in  feet  and  inches. 

24  8  inches  diameter  x  24  inches  long  turned  wood  rollers. 

12  6  inches  diameter  x  24  inches  turned  wood  rollers. 

2  water-pails. 

2  dippers. 

4  red  flags. 

2  green  flags. 

2  white  flags. 

1  5-gallon  oil  can. 

12 1 -gal Ion  oil  cans. 

1  filler. 

1  funnel. 
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2  squirt  can  a. 

1  32 -ft.  ladder. 

1  16-ft.  ladder. 

1  24-ft.  ladder. 

1  dozen  8-inch  flat  bastard  fine  cut  files. 

1  dozen  5-inch  paper  saw  files. 

1  16  ft.  straight  edge. 

1  12 -ft.  straight  edge. 

1  track  level. 

1  75-ft.  tape  line. 

2  heavy  steel  chisels  for  cutting  drift  bolts. 
2  spike  pullers,  O'Laughlin's  patent. 

2  ratchet  drills  and  an  assortment  of  drills. 

6  cold  chisels. 

6  hand-chipping  chisels. 

6  cape  chisels. 

1  iron  vise. 

1  small  anvil. 

2  No.  3  brack  chain  pipe  wrenches. 
2  pairs  rail  tongs. 

1  windlass. 

4  good  snatch  blocks. 

2  good  crabs  for  derrick. 
4  bridge  clamps. 

1  pair  heavy  stone  hooks. 

1  pair  timber  grab  hooks. 

2  tool  cars. 
1  flat  car. 

We  consider  the  above  would  be  a  good  outfit  for  a  bridge 
gang  of  eight  men  for  doing  most  any  kind  of  bridge  work. 

Respectfully  submitted, 

W.  S.  Danes, 

W.  O.  Eggleston, 

J.  M.  State n, 

J.    M.    CAiDWEIiL. 

DISCUSSION. 

President. — The  report  is  a  very  complete  one,  and  I  doubt 
very  much  if  anything  could  be  said  in  addition  to  it. 

Mr.  Lichty. — I  agree  with  you  Mr.  President;  that  is  a  very 
good  report  indeed,  but  I  would  like  to  ask  how  many  there 
are  here  who  have  in  use  a  set  of  tools  as  good  as  the  report 
shows.  If  there  is  a  member  present  who  has  such  a  set  in 
use  in  a  bridge  gang,  I  would  like  to  hear  from  him. 

Mr.  Eggleston. — I  have  got  two  sets  of  tools  equal  to  that, 

and  quite  a  number  more. 
0 
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Mr.  Lichty. — Good,  I  am  glad  to  know  that  some  of  the 
members  are  furnished  with  a  set  of  tools  equal  to  those  on 
the  list. 

Mr.  Manning. — I  have  got  two  or  three  sets  better  than 
that. 

Mr.  Vandergrift. — A  set  of  tools  like  that  for  a  bridge  gang 
is  very  good,  but  there  is  one  thing  that  is  very  important  on 
my  road ;  that  is,  an  upright  drill  press.  We  could  not  get 
along  without  an  upright  drill  press,  but  with  that  exception 
I  think  the  report  is  all  right  for  the  usual  bridge  gangs.  On 
our  road  the  bridge  forces  have  all  the  interlocking  work  to 
do,  which  necessitates  additional  tools.  I  consider  that  the 
following  tools  should  be  added  to  the  list :  An  upright  drill 
press  with  a  full  set  of  bits,  six  pair  gas  pliers,  two  pair  wire 
pliers,  six  8-inch  combination  monkey  wrenches,  eight  cast- 
iron  torches,  and  a  number  of  foot-adzes.  With  these  addi- 
tions to  the  list  presented  by  the  committee,  we  have  all  that 
is  needed  to  equip  a  first-class  force. 

Mr.  Cummin. — I  think  I  noticed  one  omission  in  that  re- 
port, and  about  the  smallest  thing  that  is  usually  carried  in  a 
tool  car,  but  one  of  the  most  important.  There  were  no  tor- 
pedoes mentioned  in  that  list,  but  in  some-  places  they  are 
about  as  important  as  any  tool  mentioned. 

Mr.  Eggleston. — In  my  report  of  tools,  I  put  in  two  dozen. 
I  do  n't  know  how  they  are  off  that  list. 

Mr.  Smith. — If  anything  more  is  to  be  added,  I  suggest 
another  tool  car. 

President. — No  doubt  but  very  few  gangs  are  equipped  with 
all  the  tools  specified  in  that  report,  but  they  are  all  tools  that 
they  should  have. 

Mr.  Mc  In  tyre. — In  addition  to  the  drill  press,  I  think  a 
1 00-ton  jack  would  come  in  handy. 
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II. — Best   Snow  Fence,  Stationary  or  Portable. 

REPORT   OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Your  committee  on  the  subject  of  "  Best  Snow  Fence  "  sub- 
mits the  following  : 

Eighteen  members  of  our  Association  responded  to  the  com- 
mittee's call  for  information.  Besides  what  they  and  the  mem- 
bers of  the  committee  contribute,  we  find  some  good  points  in 
the  discussion  of  a  report  on  this  subject  by  the  Eastern  Main- 
tenance of  Way  Association  as  reprinted  in  the  March,  1900, 
issue  of  Roadmaster  and  Foreman.  We  also  find  in  Mr.  W. 
M.  Camp's  "  Notes  on  Track  "  an  interesting  and  instructing 
article  on  "  Snow  Fence,"  as  printed  in  the  Railway  and  Engi- 
neering Review  of  July  8,  1899. 

There  are  two  principles  to  work  on  in  the  construction  and 
arrangement  of  snow  fences.  The  one  practised  most  is  to 
keep  snow  out  of  a  cut.  The  other  is  to  make  the  wind  that 
puts  snow  into  a  cut,  take  it  out  again.  The  manner  of  accom- 
plishing these  varies  so  little  on  different  railroads,  excepting 
in  the  kind  of  material  used,  that  the  information  your  com- 
mittee has  received  from  all  sources  is  largely  a  repetition,  and 
if  there  is  nothing  new  in  it  for  some  of  our  members,  there 
probably  will  be  for  others  who  have  had  less  to  do  with  snow 
fences.  In  either  case  the  report  will  serve  to  get  together 
information  which  may  be  of  use  to  members  who  are  having 
or  will  have  for  the  first  time  to  deal  with  the  snow  problem, 
and  to  remind  the  experienced  of  some  details  which  they  may 
have  forgotten. 

A  snow  fence  is  any  obstruction  erected  to  check  the  wind 
and  cause  it  to  drop  the  snow  it  is  carrying,  which  might  other- 
wise be  deposited  where  it  is  not  wanted.  Such  fences  are  used 
principally  at  railroad  cuts,  but  are  also  used  around  buildings 
to  prevent  drifts  from  forming  in  front  of  them  by  the  eddying 
of  the  wind  around  them  ;  at  turn-table  pits,  or  any  place  where 
they  will  prevent  snow  from  accumulating  where  it  is  not 
wanted. 

Of  the  stationary  fences,  the  kind  used  most  is  the  common 
high  board  fence.  It  is  modified  in  height,  sizes  of  material, 
and  style  of  construction  to  suit  the  location  and  the  judgment 
of  the  builder.  There  are  drawings  with  this  report  which 
illustrate  it  in  Beveral  of  its  modifications. 

For  want  of  better  material  or  in  the  interest  of  economy, 
fences  are  sometimes  made  by  standing  old  track  ties  or  bridge 
ties  on  end  tight  together  in  the  ground,  or  by  building  a  rail 
fence  with  them. 

On  the  prairies  of  western  Minnesota  and   in  the  Dakotas, 
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especially  where  the  land  adjoining  right  of  way  is  unimproved, 
sod  walls  are  bnilt  four  or  five  feet  high  to  serve  as  snow  fence. 
In  the  location  just  named  snow  drifts  are  almost  always  frozen 
hard  as  fast  as  they  form,  and  it  is  common  practice  there  to  build 
walls  of  cakes  of  snow  and  when  a  drift  has  formed  as  high  as  the 
wall  add  another  wall  to  top  of  drift  and  continue  to  do  this  as 
the  drift  rises  higher.  Our  most  common  forms  of  portable 
fences  are  often  placed  on  top  of  drifts  and  staked  down  until 
the  drift  rises  above  them  when  they  are  again  placed  on  top. 

Mr.  Gamp  describes  the  same  process  as  used  in  France, 
where  short  boards  are  driven  into  the  top  of  a  drift  edge  to 
edge  to  form  a  screen,  and  when  drift  has  risen  to  the  top  of 
them,  they  are  pulled  up  and  driven  again  on  the  top.  This 
might  be  a  desirable  and  economical  method  under  certain 
conditions,  but  your  committee  does  not  recommend  it  for 
general  practice,  for  our  experience  teaches  us  that  in  the  West 
where  lumber  and  fuel  are  scarce,  such  a  large  percentage  of  this 
loose  lumber  would  find  its  way  into  the  buildings  and  stoves 
of  the  natives  as  to  make  this  a  more  expensive  fence  to  main- 
tain than  the  common  portable  panels  which  are  not  so  easily 
losl. 

The  following  is  extracted  from  Mr.  Gamp's  article  : 

"If  the  nature  of  the  soil  is  favorable  it  is  a  good  plan  to  set 
out  along  the  fence  a  hedge  of  evergreen s,  stub  pines,  or  of 
such  iudigenous  trees  as  grow  bushy  near  the  ground.  By  the 
time  the  board  fence  is  decayed,  the  trees  will  generally  have 
grown  sufficiently  high  to  form  a  most  efficient  fence,  which 
will  need  no  repairs.  Some  say  that  willows  are  the  best 
plants  for  soil  where  there  is  difficulty  in  making  trees  grow, 
and  it  is  recommended  that  three  or  four  rows  8  feet  apart  be 
planted,  the  nearest  row  100  feet  from  the  cut.'1  * 

Some  of  our  members  have  expressed  themselves  as  being  in 
favor  of  hedges,  for  the  following  reasons  :  "  Besides  being  an 
efficient  fence,  when  once  established  they  are  easily  taken  care 
of  ;  will  not  blow  down  or  get  out  of  repair.  They  beautify 
the  surroundings  and  last  indefinitely  with  but  small  expense 
for  proper  maintenance."  It  is  our  opinion  that  where  hedges 
may  be  planted  100  feet  or  more  back  from  a  cut,  they  are  a 
most  desirable  fence.  Or  where  a  low  hedge,  say  five  or  six 
feet  high,  will  be  sufficient  protection,  it  may  be  planted  on  the 
right  of  way  line  which  is  ordinarily  50  feet  from  center  of 
track,  but  to  illustrate  how  they  may  grow  to  be  a  beautiful 
nuisance  we  cite  the  following  example  : 

The  Chicago,  Milwaukee  &  St.  Paul  Railway  Company  planted 
cedar  hedges  years  ago  at  many  cuts  on  its  northern  division 
which  traverses  a  fine  farming  country  in  southern  Wisconsin. 
They  planted  on  the  right  of  way  line.  In  spite  of  the  trim- 
mings they  have  had,  and  possibly  because  of  neglect  to  trim 
by  some  of  the  many  different  men  who  have  cared  for  them, 
they  have  attained  a  height  of  12  to  16  feet  and  are  so  high  that 
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snow  drifts  too  far  over  them  and  gets  on  to  the  track.  They 
add  so  much  to  the  beauty  of  the  surroundings  they  will  proba- 
bly be  allowed  to  stand  until  they  make  too  much  trouble. 
They  are  so  dense  it  has  been  necessary  to  cut  them  down  to 
the  ground  200  feet  each  way  from  highway  crossings,  so  as  not 
to  obstruct  the  view  of  engineers  and  people  on  the  highway. 

Although  so  dense  generally,  the  foliage  of  old  or  overgrown 
hedges  is  too  sparse  near  the  ground  to  prevent  wind  from  car- 
rying snow  under.  This  trouble  may  be  obviated  by  building 
a  low  board  fence  behind  them.  To  maintain  hedges  properly 
for  many  years  it  requires  considerable  watchfulness  and  syste- 
matic care  to  keep  them  trimmed  and  well  protected  from  fire. 

The  most  common  form  of  portable  fence  in  use  is  the  board 
panels  16  feet  long  and  8  feet  high  made  of  ordinary  1  x  6  16 
feet  fence  boards  nailed  to  three  2-inch  x  6-inch  6  feet  an 5 
three  2-inch  x  6-inch  8  feet  post  or  legs.  These  legs  are  in 
pairs  of  one  6-foot  and  one  8-foot  piece  with  their  feet  spread 

5  feet  apart  and  their  tops  crossed  5}  feet  above  the  foot  of  legs 
and  fastened  with  one  screw  bolt  through  them  which  serves  as 
a  hinge  when  the  panels  are  closed  up  to  be  piled  away  for  the 
summer.  There  is  a  pair  of  these  legs  in  the  middle  and  one 
near  each  end  of  panel,  the  foot  of  the  long  legs  standing 
toward  the  cut  and  those  of  the  shorter  legs  away  from  cut 
when  fence  is  in  position.  The  tops  of  the  long  legs  overhang 
the  intersection  two  feet  to  windward,  and  have  three  boards  on 
the  under  side  of  this  projection  to  catch  the  wind  as  it  glances 
up  from  the  main  part  of  the  panel  which  has  seven  boards  and 
two  bracing  cleats  on  the  windward  side  of  the  short  legs. 
The  spacing  of  the  boards  varies  from  5  inches  at  the  bottom 
to  2  inches  at  the  top  of  fence.  These  panels  stand  end  to  end 
in  a  fence,  but  are  independent  of  each  other,  being  fastened 
only  to  the  ground  by  nailing  the  foot  of  legs  to  short  wooden 
stakes  driven  in  the  ground  before  it  freezes  or  into  frozen 
snow  drifts.  When  ground  is  frozen  they  are  fastened  with 
staples  to  ordinary  iron  drift  bolts  used  as  stakes. 

This  style  of  fence  has  been  in  use  on  the  Chicago,  Milwaukee, 

6  St.  Paul  Railway  farther  back  than  the  chairman  of  this 
committee  knows  of,  he  having  first  seen  it  on  that  company's 
lines'  in  1880.  It  is  still  their  standard  portable  fence,  and 
cost  in  1899  f.  o.  b.  cars  $1.59  per  panel,  complete  with  stakes 
and  spikes,  each  panel  weighing  327  pounds  when  made  of 
green  lumber.  Many  miles  of  it  were  built  that  year  on  forms 
faced  with  iron  for  clinching  the  nails. 

This  style  of  fence  is  also  the  standard  portable  fence  on  the 
Union  Pacific  Railway,  Colorado  &  Southern  Railway,  Chicago 
&  Eastern  111.  R.  R.,  and  is  used  on  the  Lehigh  Valley  Rail- 
road as  reported  by  Mr.  A.  H.  King,  Mr.  A.  Zimmerman,  Mr. 
A.  S.  Markley,  and  Mr.  Walter  G.  Berg  respectively.  It  is 
undoubtedly  used  by  many  more  of  our  Western  roads  that 
carry  on  their  pay  rolls  the  names  of  some  of  our  members  who 
did  not  respond  to  this  committee's  call. 
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Drawings  of  this  fence,  as  built  by  the  different  roads,  and 
and  of  other  fences  are  submitted  herewith  for  yoar  inspection. 

Below  are  short  extracts  from  letters  received  from  the  three 
gentlemen  named  above : 

Mr.  A.  H.  King  :  "  I  send  you  small  blue  print  showing  our 
standard  portable  snow  fence.  It  cost  per  panel  when  ready  to 
load  on  cars  $1.98.  Ten  cents  for  labor  and  $1.88  for  material, 
when  the  lumber  costs  $15  per  thousand.  Cost  per  mile 
$633.60." 

Mr.  A.  Zimmerman  :  "Will  enclose  blue  print  snowing  our 
standard  portable  snow  fence.  We  make  it  in  our  bridge  yard 
and  it  is  taken  out  and  set  up  when  it  is  required,  at  a  cost  of 
$2.70  per  panel  in  place.'1 

Mr.  Walter  G.  Berg  :  "I  enclose  blue  print  showing  styles 
of  our  permanent  and  portable  snow  fences.  I  also  enclose  a 
blue  print  showing  snow  fence  on  the  Paris,  Lyons  &  Mediter- 
ranean Railway,  France,  enlarged  from  a  plan  in  the  Railroad 
Gazette  in  one  of  their  issues  of  November,  1898. " 

Mr.  A.  S.  Markley :  "Enclosed  please  find  tracing  and  blue 
print  of  our  standard  snow  fence.  At  first  we  used  the  fence 
made  entirely  of  fence  boards.  We  found  that  in  this  fence 
the  cracks  between  the  boards  were  so  close  that  the  snow 
backed  up  immediately  back  of  it  and  would  not  drift  up  over 
eight  or  ten  feet  away  from  the  fence,  making  it  necessary,  if  a 
large  amount  of  snow  fell,  to  reset  the  fence  back  each  time  it 
got  full.  The  fence  made  of  1  x  6  and  2  x  6,  we  adopted  as  our 
standard.  In  setting  it  up  we  left  a  2-foot  space  between  each 
panel.  We  found  this  fence  would  hold  a  season's  snow  in  our 
vicinity,  without  the  necessity  of  removing  the  fence  after 
every  snow  that  fell.  The  cost  of  the  first  one  named  was  $1.85 
for  a  16-foot  panel ;  lumber,  $1.50 ;  nails,  10c ;  labor,  25c. 
The  last  named  took  152  feet  of  lumber  at  $17,  $2.58  ;  nails, 
10c  ;  bolts,  5c  ;  and  labor,  35c.     Total,  $3.08." 

Following  are  extracts  from  letters  received  from  members 
describing  other  styles  of  fences. 

Mr.  J.  P.  Snow,  of  the  Boston  &  Maine  Railroad  : 

"On  our  Eastern  division,  which  crosses  some  broad  areas  of 
level  cultivated  land,  at  slight  cuts,  we  use  a  portable  snow 
fence  made  of  1-inch  by  6-inch  boards  nailed  to  end  and  middle 
uprights  of  the  same  material,  made  up  in  12-foot  lengths,  set 
up  with  alternate  sections  leaning  against  each  other  and  fast- 
ened at  top  with  hooks.  This  fence  is  set  parallel  to  the  track, 
perhaps  100  feet  away  and  affords  ample  protection.  I  enclose 
a  letter  from  Mr.  G.  K.  Thornton,  one  of  our  roadmasters, 
which  explains  itself.  His  division  is  in  the  mountain  region 
of  New  Hampshire,  and  has  many  snow  fences  placed  at  an  an- 
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gle  of  45  degrees  with  the  track  and  extending  from  near  the 
ditch  to  the  location  line  and  on  the  windward  side  of  the 
track." 

In  his  letter,  Boadmaster  Thornton  says:  "  When  the  pre- 
vailing wind  is  parallel  to  the  track,  or  nearly  so,  these  diago- 
nal fences  will  clear  the  track  of  snow  better  than  fences 
parallel  with  the  track." 

The  following  in  regard  to  this  fence  is  extracted  from  the 
Nov.  4,  1899,  issue  of  The  Railway  and  Engineering  Review : 

"  While  it  is  generally  supposed  that  a  wind  blowing  length- 
wise the  cut  will  blow  the  track  clear  of  snow,  such  is  not  the 
case  under  all  conditions,  especially  with  winds  which  do  not 
blow  exactly  in  line  with  the  track,  but  blow  into  the  cut  in  a 
somewhat  lengthwise  direction.  In  the  discussion  of  a  report 
on  snow  fence  in  a  recent  convention  of  the  Eastern  Main- 
tenance of  Way  Association,  a  member  referred  to  a  form  of 
fence  used  on  the  White  Mountains  division  of  the  Boston  k 
Maine  B.  B.,  in  cuts  to  prevent  the  formation  of  snow  drifts  by 
winds  blowing  lengthwise  the  cut.  The  arrangement  consists 
in  running  short  wing  fences  down  the  slopes  of  the  cut,  as  far 
as  the  ditch,  at  an  angle  of  about  45  degrees  with  the  track. 
There  are  several  of  these  wing  fences  in  each  cut,  at  intervals 
of  60  to  90  feet  apart,  and  placed  alternately  on  either  side  of 
the  track.  A  better  idea  of  the  appearance  of  the  fence  may  be 
obtained  from  the  illustration  herewith  presented,  being  repro- 
duced from  a  photograph.  As  will  be  noticed  the  fences  are  set 
to  do  service  in  a  wind  blowing  from  the  observer. 

"The  manner  in  which  the  snow  is  carried  outof  the  cut  is,  of 
course,  clear.  The  panels  of  fence  serve  to  divert  the  wind 
which  hugs  the  faces  of  the  cut,  and  the  snow,  which  would 
naturally  tend  to  form  in  drifts,  first  in  the  ditch,  is  carried  up 
the  slope  and  out  of  the  cut. 

"The  same  kind  of  fence  is  used  on  the  Cape  Cod  division  of 
the  New  York,  New  Haven  &  Hartford  B.  B.,  to  keep  the  cuts 
clear  of  sand  which,  as  all  readers  know,  will  drift  in  a  manner 
very  similar  to  snow." 

Mr.  J.  H.  Cummin  of  the  Long  Island  B.  B.  writes  : 

"I  enclose  a  tracing  of  the  permanent  snow  fence  used  on 
this  road.  We  have  no  portable  fences,  as  our  right-of-way 
will  not  admit  of  them.  Where  we  can  get  the  fence  30  or  35 
feet  back  from  the  track  we  keep  the  boards  2  inches  apart,  but 
where  the  right-of-way  is  narrower  we  nail  them  close  to- 
gether." 

Mr.  A.  E.  Killam  of  the  Intercolonial  By.  : 

"I  send  you  blue  prints  of  our  stationary  8-and  12-foot  snow 
fences.     We  have  tried  fences  with  the  boards  spaced  1  inch 
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apart,  2  inches  apart,  and  close  together,  and  find  we  get  the 
best  results  when  boards  are  close  together. 

"We  have  tried  placing  the  fences  different  distances  from  the 
track  and  find  75  feet  to  be  about  the  correct  distance.  We 
have  tried  the  portable  fence  and  find  it  not  suitable;  in  fact,  of 
but  little  use  aud  have  abandoned  it  altogether.11 

Mr.  B.  B.  Tweedy  of  the  Wisconsin  Central  lines : 

''Enclosed  is  a  plan  of  our  standard  snow  fence.  The  4-foot 
6-inch  fence  we  use  with  100  foot  right-of-way,  and  the  7- 
foot  fence  with  200  foot  right-of-way. 

"We  arousing  some  portable  fence  but  have  abandoned  it  as 
standard,  confining  ourselves  to  the  two  fences  shown  on  plan, 
and  which  I  find  more  serviceable." 

Mr.  W.  M.  Noon  of  the  Duluth,  South  Shore  &  Atlantic  By. 
submits  blue  print  showing  his  standard  fence. 

Mr.  H.  D.  Cleveland  of  the  Pittsburg,  Bessemer  k  Lake  Erie 
B.  B.  described  a  portable  fence  in  use  on  that  road  which  is 
practically  the  same  as  that  described  by  Mr.  Snow. 

Mr.  A.  Montzheimer  of  the  Chicago  k  Northwestern  By. 
builds  a  portable  fence  of  board  panels  16  feet  long  and  wires 
them  up  to  his  barb  wire  fences. 

Mr.  W.  M.  Clark  of  the  Pittsburg  k  Western  By.  describes 
his  portable  fence  as  follows  : 

"I  put  up  a  cheap  fence  by  making  an  'A'  out  of  a  couple 
of  old  bridge  ties  connected  at  the  top  with  a  bolt,  and  a  strip  5 
feet  long  nailed  across  the  bottom  of  them.  I  put  common 
fence  boards  4  or  5  inches  apart  on  the  side  away  from  the 
track,  and  set  the  fence  about  100  feet  from  the  track." 

Following  are  some  costs  of  stationary  fences,  of  which  we 
have  no  drawings. 

Mr.  A.  W.  Merrick  of  the  C.  k  N.  W.  By.  writes : 

11  Our  stationary  snow  fence  as  used  on  Minnesota  k  Da- 
kota division  has  12-foot  cedar  posts  set  4  feet  in  ground  and  8 
feet  apart,  and  so  placed  that  the  middle  post  of  each  panel 
is  on  opposite  side  of  the  boards  from  the  end  ones,  rendering 
it  difficult  for  tramps  or  other  persons  to  tear  boards  off.  The 
boards  are  1  inch  by  10  inches  or  X  inch  by  12  inches  and  16 
feet  long,  running  horizontally,  spaced  2  inches  apart  and  fast- 
ened with  lOd  nails,  leaving  an  open  space  of  about  12  inches 
next  to  the  ground.     Cost  of  16  feet  of  fence  8  feet  high  is : 

Six  1x12—16  feet  at  $14.50  per  M.     $1.39 
Two  12  ft.  cedar  posts-  at  294c.  .59 

1}  lbs.  lOd  nails  at  $2.40  .04 


Material  $2.02 

Labor  *  .60 


Total  $2.62— 16|c  per  lineal  foot. 
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Mr.  A.  A.  Page  of  the  Boston  &  Maine  B.  B.  builds  station- 
ary fences  6  feet  high  with  spruce  boards  set  close  together 
and  upright  on  three  3-inch  by  5-inch  16  feet  girts  nailed  to 
posts  set  8  feet  centers,  the  fence  costing  about  40  cents  per 
lineal  foot. 

The  stationary  fenoe  of  the  Chicago,  Milwaukee  k  St.  Paul 
By.  is  made  of  8-foot  boards  spaced  1  inch  apart  and  nailed  up- 
right to  two  2 -inch  by  6-inoh  16-foot  stringers,  one  lying  flat  on 
top  of  the  posts,  the  other  nailed  to  face  of  posts  near  the 
ground.  Posts  are  10  feet  long,  set  3  feet  or  more  in  the  ground, 
and  8-feet  centers  with  a  1-inch  by  12-inch  16-foot  baseboard  un- 
der the  upright  boards.     Cost,  23  cents  per  lineal  foot. 

In  about  the  year  1886  this  company  erected  some  experi- 
mental or  patent  fenoe  at  several  shallow  cuts  in  Dakota,  which 
was  intended  to  turn  the  wind  down  the  slope  of  a  cut  so  it 
would  blow  the  snow  off  the  track  and  over  the  opposite  bank. 
We  have  heard  nothing  of  it  lately  and  therefore  conclude  it 
was  not  so  decided  a  success  as  to  bring  it  into  general  use. 

The  banks  of  the  cuts  where  this  was  used  were  well  sloped 
back  and  smooth,  the  fence  which  was  placed  on  both  sides  of 
the  cut  was  simply  a  board  one  about  12  feet  high  and  tipped 
from  the  cut  to  an  angle  of  about  55  degrees  and  supported  on 
a  skeleton  framework  staked  to  the  ground.  The  lower  edge 
of  the  fenoe  being  2}  feet  above  surface  of  ground  and  over- 
hanging the  edge  of  the  bank  some,  so  as  to  guide  the  wind 
caught  by  the  fence  straight  down  the  slope  of  the  cut,  and 
check  its  velocity  as  little  as  possible. 

It  may  be  mentioned  here  that  sloping  the  banks  of  shallow 
cuts  well  back,  say  to  1  foot  in  10,  will,  in  many  oases,  remove 
the  necessity  for  a  snow  fence.  This  is  being  done  by  some 
roads,  which  also  miss  no  opportunity  to  widen  troublesome 
deep  cuts,  when  material  is  needed  elsewhere  for  filling  pur- 
poses, in  such  a  manner  as  to  make  more  room  in  them  for 
drifting  snow. 

It  is  the  practice  of  railroads  in  general  to  maintain  a  sta- 
tionary snow  fence  or  fences  on  their  own  land  wherever  they 
are  habitually  troubled  with  snow,  and  to  reinforce  this  with 
portable  ones  when  necessary  to  place  more  fences  farther  back 
from  cut  and  on  land  not  owned  by  them. 

Farmers  object  to  our  putting  any  kind  of  fenoe  on  their 
land  for  the  reason  that  snow  drifts  formed  by  them  do  not 
melt  off  and  let  the  frost  out  of  the  ground  under  them  in  time 
for  that  part  to  be  seeded  when  the  balance  of  the  field  is. 

To  save  the  time,  annoyance,  and  cost  of  dickering  with 
owners  of  adjoining  property  for  the  privilege  of  locating 
fenoe  on  their  land,  our  fence  should  be  located  on  our  own 
laud  whenever  practicable;  and  where  there  is  no  objection  to 
having  the  fence  stand  the  year  around  it  should  be  a  stationary 
fence,  this  being  the  most  durable  and  economical  kind  to 
10 
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maintain;  anjl  one  that  will  serre  for  a  property  line  fence  at 
the  name  time.  The  fence  should  be  placed  60  to  75  feet  from 
the  track  if  we  own  that  much  land. 

The  worse  the  snow  drifts,  and  the  nearer  the  fence  is  to  the 
track,  the  higher  and  tighter  it  should  be.  When  the  station- 
ary fence  will  not  hold  all  the  snow  that  comes,  another  line  of 
fence  and  sometimes  three  or  four  lines  are  put  up  farther 
away  from  cut,  at  intervals  of  100  to  200  feet  apart,  one  at  a 
time  as  needed.  These  extra  lines  are  usually  portable  for  the 
reason  that  railroad  land  seldom  extends  that  far,  and  the 
fences  if  on  improved  land  must  be  removed  during  the 
summer.  The  panels  are  folded  and  laid  in  piles  several  feet 
high  on  the  right  of  way  and  protected  from  prairie  fires  in  the 
summer  by  section  men  burning  the  grass  off  the  ground  for 

some  distance  around  them. 

wuaioer  luuti  ut  teuce  i»  a?eil,  excepting  wing  fences  on  the 

slopes  of  cuts,  it  should  stand  across  the  path  of  the  prevailing 
wind,  and  when  that  wind  strikes  the  cut  diagonally,  the  fence 
should  (borrowing  Mr.  Camp's  clear  words)  "be  broken  up 
into  sections  placed  some  distance  apart,  but  parallel  and  over- 
lapping slightly  when  seen  from  the  direction  of  the  wind.  At 
the  end  of  the  cut  the  fence  should  extend  beyond  and  toward 
the  track,  to  guard  the  mouth  of  the  cut  against  quartering 
winds." 

We  have  known  one  portion  of  a  road  to  be  repeatedly 
blocked  with  snow  all  through  a  winter,  and  not  troubled  with 
it  again  for  several  winters,  while  another  portion  of  the  same 
division,  only  thirty  miles  away,  got  all  the  bad  storms  the  fol- 
lowing winter.  In  such  cases,  portable  fence  is  picked  up  and 
moved  to  the  district  where  it  is  needed  most.  It  is  best  not  to 
build  a  stationary  fence  where  trouble  is  first  experienced,  but 
put  up  a  temporary  one  until  it  is  shown  that  a  permanent  one 
will  be  needed. 

High,  stationary  fences  should  be  built  very  substantial  to 
stand  against  hard  winds.  Posts  should  be  of  good  material 
and  large  diameter.  If  they  are  small  or  of  inferior  material, 
two  or  three  years  of  rotting  will  weaken  them  so  that  the 
feuce  will  blow  down  with  tbe  first  high  wind.     Cedar  and  oak 

posts  are  best. 

This  committee's  subject  is  simply  "Best  Snow  Fence,"  but 
we  assume  that  that  should  include  anything  in  the  line  of 
structures  or  suggestions  that  will  help  to  keep  snow  off  the 
track,  so  we  call  attention  to  the  practice  of  roads  that  traverse 
troublesome  snow  districts,  of  locating  their  station  buildings 
on  the  opposite  side  of  track  from  the  direction  of  the  prevail- 
ing winter  winds,  so  that  snow  drifts  will  not  form  on  the  main 
track. 

Employees  of  these  roads,  especially  track  and  bridge  men, 
are  instructed  to  pile  no  timbers  or  other  material  on  the  wind- 
ward side  of  track  so  close  to  it  that  it  will  cause  snow  to  drift 
oil  to  tbe  track. 
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To  conclude  our  report,  we  wish  to  say  something  about 
snow  sheds,  of  which  we  know  but  little,  and  will  therefore 
quote  the  following  from  Mr.  Camp's  article,  already  referred 
to  several  times: 

"In  mountain  regions  where  the  snowfall  is  heavy  and  deep 
drifts  are  liable  to  occur,  such  as  in  deep  cuts  and  along  side- 
hill  slopes,  the  track  must  be  protected  by  snow  sheds.  On 
side  hills,  where  heavy  snow  slides  are  liable  to  occur,  the  up- 
hillside  of  the  shed  is  built  to  form  a  slope,  extending  from  the 

hillside  over  the  top  of  the  shed.  In  case  unusual  trouble  is 
looked  for  in  this  direction,  the  space  behind  the  shed  is  filled 
in  with  a  rock  cribbing,  and  the  crib  is  covered  by  timber  or 
by  earth  filling,  to  form  a  firm  slope  on  the  up-hill  side  of  the 
shed.  In  addition  to  this,  heavy  Y-shaped  or  diagonal  stone- 
filled  cribs  are  sometimes  constructed  higher  up  on  the  moun- 
tain side,  to  split  the  slide  or  turn  it  aside." 

(Signed)  W.  E.  Smith, 

A.  MoNab, 
Geo.  E.  Hawks, 
A.  W.  Mbbbiok, 
W.  M.  Noon, 

Committee. 
DISCUSSION. 

Mr.  Cummin. — One  thing  I  would  like  to  know;  that  is, 
about  building  a  snow  fence  that  will  not  only  prevent  the 
snow  from  getting  in,  but  will  also  blow  it  out  again  after  get- 
ting into  a  cut;  I  have  not  got  that  quite  clear  in  my  head. 
The  only  idea  I  ever  had  was  to  keep  the  snow  out  of  a  cut  if 
I  could,  and  I  never  dreamed  that  you  could  build  a  fence  that 
would  take  it  out  after  it  got  in. 

Mr.  Smith. — Mr.  President,  I  will  read  that  portion  of  the 
report  again  for  the  benefit  of  the  gentleman. 

Mr.  Smith  read  abstract  from  report  covering  that  particu- 
lar point. 

Mr.  Cummin. — The  reason  why  I  asked  is  that  all  the  snow 
comes  from  the  north  with  us,  and  our  road  runs  directly  east 
and  west.  The  main  portion  is  a  four-rod  right-of-way ;  we 
have  some  portions  only  two  rods,  some  three,  and  we  have 
cuts  in  those  narrow  portions  that  are  from  twelve  to  six- 
teen feet  deep.  Now  my  experience  on  Long  Island  has  been 
that  when  the  wind  is  blowing  from  the  north  the  snow  slides 
right  along  the  fields  to  the  north  of  the  cut  and  drops  in.  Of 
course,  in  reading  over  this  report,  I  see  that  some  railroads 
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have  one  hundred  to  two  hundred  feet  right-of-way;  that 
would  be  pretty  expensive  land  on  Long  Island.  Our  right- 
of-way  is  not  as  wide  as  that.  But  if  you  get  a  chance  to 
slope  off  the  bank,  I  can  readily  see  how  the  wind  might  be 
forced  down  in  there  and  the  snow  taken  out,  but  what  I  want 
to  know  is  how  I  am  going  to  do  it. 

Mr.  Smith. — The  only  way  is  to  build  sheds. 

Mr.  Cummin. — We  have  not  the  capital  to  build  sheds  over 
them. 

Mr.  Pickering. — I  do  not  have  charge  of  snow  fences  on 
<*ur  division ;   they  are  cared  for  by  the  road  master.     We 
liave  some  fences  like  those  Mr.  Smith  has  spoken  of.     They 
'were  built  with  the  intention  of  clearing  the  snow  out  of  the 
•cut,  but  I  am  sorry  to  say  that  in  actual  experience  they  did 
not  do  that,  but  the  result  is,  that  instead  of  making  a  large 
drift  in  the  cut  that  will  not  be  very  hard,  when  the  wiud 
blows  for  a  long  time,  it  makes  several  bars,  where  each  fence 
is,  of  very  hard-packed  snow.     We  find  these  bars  of  snow 
will  form  from  two  to  four  feet  deep,  and  be  very  hard ;  in- 
deed, oftentimes  so  hard  that  if  a  man  should  walk  over  them, 
he  would  make  no  impression  on  them  whatever — much  like 
ice.     We  have  other  fences  that  are  parallel  with  the  track. 
We  find  they  give  good  service  as  a  rule,  but  where  the  wind 
blows  in  the  same  direction  for  a  long  time  and  parallel  with 
the  track,  we  have  found  less  difficulty  by  leaving  them  open 
entirely. 

Mr.  Smith. — I  should  judge  from  Mr.  Pickering's  remarks 
that  the  fences  he  had,  that  stand  at  an  angle  to  the  track, 
might  be  nearly  at  a  right  angle  to  the  direction  of  the  wind, 
or  nearly  square  across  the  direction  of  the  wind,  in  order  to 
become  drifted  as  mentioned  by  him. 

Mr.  Pickering. — I  should  say  about  forty-five  degrees  with 
the  wind. 

Mr.  Smith. — Even  at  that  angle  they  will  check  the  wind 
and  drop  the  snow ;  but  it  seems  to  me  these  fences  should  be 
At  such  an  angle  that  they  will  not  check  the  velocity  of 
the  wind  much,  but  just  sheer  it  off,  because  if  the  wind  is 
stopped,  it  is  going  to  throw  the  snow  over  and  drop  it. 
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Mr.  Pickering. — Another  problem  of  interest  in  the  ques- 
tion is  the  fact  that  we  have  so  many  mountains  that  it  is 
hard  to  tell  which  way  the  prevailing  wind  will  be,  and  often- 
times  a  storm,  that  comes  apparently  from  the  same  direction, 
will  drift  in  an  altogether  different  direction  from  what  pre- 
vious storms  have  done,  so  that  it  is  very  hard  to  set  these 
wing  fences  so  they  will  be  at  any  particular  angle  with  the 
prevailing  wind,  for  frequently  the  wind  will  sweep  around 
the  mountain  and  take  quite  a  different  direction  than  on  pre- 
vious occasions. 

Mr.  Killam. — I  suppose  this  snow  fence  business  is  one  of 
the  most  important  things  in  the  interest  of  the  traveling  pnb- 
lic  that  the  roads  shall  not  be  blocked  so  that  passengers  can 
get  to  their  destination.  Now  on  the  Intercolonial  Railway 
we  have  a  number  of  different  classes  of  snow  fences ;  have 
tried  almost  every  kind  that  could  be  made.  We  tried  porta- 
ble fences, — that  is,  got  up  different  designs — but  they  are 
about  all  abandoned,  although  there  is  some  talk  of  trying  a 
somewhat  different  style.  We  built  snow  sheds ;  have  a  good 
many  yet;  but  between  Moncton  and  Halifax  many  of  the 
cuts  are  very  deep — from  ten  to ,  thirty  feet — and  through 
solid  rock ;  but  of  late  years  most  all  have  been  taken  down 
and  rebuilt  of  high  board  fences.  In  the  northern  part  of 
New  Brunswick,  as  well  as  through  the  province  of  Quebec, 
we  have  a  great  many  snow  sheds  yet, — probably  three  or  four 
miles,  possibly  five  miles.  We  have  built  wing  fences  at  an 
angle  of  forty-five  degrees  to  the  track  in  some  places,  and 
they  serve  a  most  excellent  purpose;  but  we  find,  all  together, 
the  close  board  fence  is  the  best  fence.  We  build  them  from 
six  feet  high  to  fourteen  feet  high,  according  as  the  road  is 
exposed,  and  they  serve  a  most  excellent  purpose  and  it  is 
only  once  in  a  great  while  now  that  our  road  is  badly  blocked 
by  snow  storms.  We  find  that  it  pays  much  better  to  build 
fences  than  to  hire  men  to  shovel  the  snow  out  after  a  bad 
storm. 

Mr.  Cummin. — In  looking  over  this  report  I  see  one  item 
that  I  think  should  be  corrected,  as  it  is  very  evidently  a  mis- 
take.    In  A.  W.  King's  report  of  his  standard  portable  snow 


150 

fence  he  says  it  costs  per  panel,  when  ready  to  load,  $1.98; 
10  cents  for  labor  and  $1.88  for  material.  I  think  there  is  a 
mistake  there  in  the  proportion  of  labor  and  material. 

Mr.  Smith. — I  noticed  that  when  I  read  Mr.  King's  letter. 
It  may  be  that  he  can  put  them  together  at  a  very  small  cost, 
but  it  seems  to  me  10  cents  for  labor  is  too  low. 


III.     The  Best  Method   op  Erecting   Track  Scales,  Sus- 
pended or  Under  Track,  and  Mode  of  Testing  Same. 

REPORT  OF  COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

Having  been  appointed  as  a  committee  on  the  above  subject,  we 
issued  a  circular  letter  on  April  12th,  asking  the  following  questions: 

1.  What  is  the  standard  track  scale  of  your  road?  State  whether 
deck  suspended  or  both. 

2.  If  you  have  had  any  experience  with  suspended  scales,  state 
what  make,  how  long  they  have  been  in  use,  and  what  satisfaction 
they  give. 

8.  Please  give  your  idea  of  the  relative  value  of  suspended  scales 
compared  with  deck  scales. 

4.  In  your  opinion  is  the  dead  rail  a  benefit  or  a  detriment  to 
scales?  Would  you  recommend  putting  them  in  where  scales  are  on 
separate  or  on  scale  track? 

5.  In  using  the  dead  rail,  would  you  use  the  long  or  short  dead 
rail  stand? 

6.  What  kind  of  a  foundation  do  you  use,  stone,  piling,  or  con- 
crete, and  which  do  you  prefer? 

7.  Please  give  your  mode  of  testing  scales,  and  state  how  often  you 
test  them. 

We  sent  this  circular  to  a  majority  of  the  members,  and  received 
nineteen  answers.  From  these  replies  we  make  a  summary,  as  fol- 
lows: Ten  use  the  Fairbanks  as  standard  scales;  two,  the  Buffalo; 
one,  the  Howe,  and  two  make  their  own  scales.  Twelve  are  in  favor 
of  the  deck  scale,  and  one  in  favor  of  suspended  scale.  Twelve  are 
in  favor  of  using  the  dead  rail,  and  two  not  in  favor  of  using  them. 
Four  in  favor  of  long  stands,  and  four  in  favor  of  short  stands.  Two 
use  brick  foundations;  nine,  stone;  one,  piling,  and  one  concrete. 
Two  test  their  scales  every  month;  two,  every  two  months;  one, 
every  three  months;  two,  every  six  months,  and  three,  once  a  year. 
Six  use  a  car  for  testing,  and  four  use  four  ton  weights. 

We  will  give  you  the  opinion  of  the  only  friend  of  suspended 
scales.  Mr.  J.  B.  Sheldon  of  the  New  York,  New  Haven  «fc  Hart- 
ford R.  R.  says  in  part:  "At  one  point  on  the  division  wo  have  a 
suspeuded  scale  and  two  deck  scales,  all  doing  the  same  class  of 
work.  Some  four  years  ago  these  scales  were  all  renewed  with 
scales  of  larger  capacity.  The  suspended  scales  were  in  good  condi- 
tion, and  had  been  in  service  for  more  than  twenty  years.  The  deck 
»™1<»8  wore  in  had  <»rdpr.  And  hnd  be<*n  in  use  less  than  half  that 
time,  also  deck  scales  had  to  be  looked  after  and  cleaned  much 
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•oftener  than  the  suspended.  In  regard  to  the  relative  value  of  sus- 
pended and  deck  scales,  our  experience  lias  been  that  suspended 
scales  give  more  accurate  weights,  with  much  less  care,  and  last 
twice  as  long.  Against  this  is  the  smaller  cost  and  less  room  taken 
by  deck  scales,  when  not  housed."  The  opinion  of  the  committee  is, 
that  if  more  of  the  members  had  had  experience  with  suspended 
scales,  they  would  have  more  friends.  We  took  the  pains  to  go  and 
examine  a  first-class  suspended  Bcale.  In  its  favor  we  found  there 
was  n  >  chance  of  freezing,  less  friction  to  wear  bearings,  and  if 
properly  housed  in.  no  chance  of  rust  or  corroding,  and  no  chance  of 
settlement  in  foundation.  To  offset  this  is  the  extra  room  for  erect- 
ing a  building,  and  the  additional  first  cost. 

We  differ  with  some  of  the  members  relative  to  using  the  lone 
dead  rail  stand.  As  the  longer  your  stand,  the  more  leverage  the  load 
Ins  in  passing  over  the  scales.  The  stands  are  more  apt  to  break, 
and  you  have  to  use  bridle  rods  to  keep  them  from  spreading,  which 
in  our  judgment  is  a  detriment.  Where  the  dead  rail  is  used,  we 
would  recommend  having  the  dead  rail  the  straight  rail,  so  they 
will  have  to  throw  the  switch  to  get  on  to  the  scale  rail.  We  would 
also  suggest  the  advisability  of  testing  scales  more  often  than  some 
of  the  roads  do;  in  our  judgment  scales  should  be  tested  at  least 
once  a  month,  whether  you  do  any  business  or  not,  and  scales  at 
harbors  and  terminal  points,  or  any  scales  that  are  used  constantly, 
should  be  tested  even  oftener  than  that.  We  find  some  private  firms 
that  test  their  scales  every  Monday  morning.  We  would  also 
recommend  using  a  test  car  instead  of  weights,  as  the  scales  may 
weigh  a  light  load  correctly,  and  have  quite  a  variation  in  a  heavy 
load.    This  is  especially  true  if  the  bearings  of  the  scales  are  dull. 

Respectfully  submitted, 

H.  D.  Cleavkland, 
William  M.  Clark, 
C.  P.  Austin, 
J.  T.  McIlwaine. 

DISCUSSION. 

Mr.  Clark. — As  one  of  the  committee,  but  not  the  chair- 
man, and  in  bis  absence,  I  presume  someone  ought  to  have  a 
few  words  to  saj  in  the  opening.  This  is  a  question  that  is 
almost  outside  of  the  Bridge  and  Building  department  when 
it  comes  to  getting  reports  from  the  members,  as  on  so  many 
roads  the  Bridge  and  Building  department  have  nothing  to  do 
with  scales  more  than  the  assistance  in  the  erection  of  them. 
I  presume  that  half  or  two  thirds  of  the  answers  that  we  got 
from  the  members  indicated  that  they  had  nothing  at  all  to  do 
Tvith  the  testing  of  the  scales,  and  but  very  few  who  had  the 
full  control  of  the  scale  business  on  their  respective  roads,  and 
so  it  makes  the  question  very  hard  for  ns  to  get  a  good  report 
on.  While  I  think  it  is  one  of  the  most  vital  questions  we 
have  to  deal  with,  probably  it  is  from  the  fact  that  I  have  all 
to  do  with  the  scales  ou  my  road.     I  have  their  erection,  test- 


152      . 

ing,  care,  and  everything  about  them  to  look  after.  It  is  8 
question  that  I  feel  a  great  interest  in,  and  L  would  like  to 
have  as  many  of  the  members  as  can,  note  the  different  points 
mentioned  and  the  different  questions  asked  in  our  circular 
letter  as  to  the  suspended  or  the  under- track  scale.  I  might 
just  as  well  state  that  I  am  a  great  friend  of  the  suspended 
scale.  All  scales  are  more  or  less,  in  our  cold  climates,  sub- 
ject to  freezing,  and  so  that  is  my  first  objection  to  deck 
scales.  I  know  there  is  never  a  winter  that  I  have  not  got  to 
go  and  thaw  out  a  deck  scale,  or  raise  the  scales,  probably,  in 
some  places,  half  a  dozen  times.  Water  will  collect  along  the 
curbing  timbers  and  freeze  and  bind  the  deck,  and  as  soon  as- 
that  is  done  the  scale  is  practically  useless  and  you  cannot  get 
correct  weights.  Hut  that  is  not,  in  my  estimation,  the  great- 
est advantage  of  a  suspended  scale.  Now  you  all  know  the 
correctness  of  the  weighing  of  any  scale  depends  upon  the  con- 
dition that  the  machinery  of  those  scales  is  in.  When  they 
come  from  the  shops  the  bearing  points  are  drawn  down  to  a 
fine  edge  and  made  of  highly  tempered  steel,  aud  as  long  as- 
they  remain  in  that  condition  the  scale  is  going  to  give  good 
service ;  but  as  soon  as  ever  the  bearing  points  become  worn 
off  and  the  edges  become  blunt  you  will  get  poor  results  from 
the  scales.  With  a  deck  scale,  every  time  you  weigh  a  car  it 
is  bound  to  shove  your  scale  a  little  forward  and  back.  Now, 
whether  this  is  one  fourth  of  an  inch  or  an  inch,  or  whatever 
it  may  be,  there  is  a  friction  there.  While  the  bearing  points 
when  they  came  from  the  factory  were  almost  like  a  knife 
edge,  you  will  find  in  a  short  time  that  some  portions  of  them 
are  almost  as  thick  as  a  peucil,  and  as  long  as  that  condition 
prevails  you  cannot  get  correct  weights.  A  suspended  scale 
has  to  be  built  ou  a  solid  stone  foundation,  and  substantially 
put  up,  with  a  building  high  enough  to  get  sufficient  clearance 
over  your  track.  All  of  your  weighing  machinery  is  then  put 
overhead,  and  instead  of  your  weighing  timbers  that  jTour  cars 
run  on,  there  are  eight  rods — four  on  a  side — suspended  from 
that  machinery  down  to  corresponding  cross  timbers  in  a  shal- 
low pit  below.  Those  rods  are  about  tweuty-four  feet  long. 
Now  you  can  see  why  machinery  will  last  longer  on  a  bus- 
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pended  scale  than  on  a  deck  scale.  We  will  say,  for  the  sake 
of  argument,  every  car  in  going  onto  a  deck  scale  moves  the 
weighing  timbers  one  inch  ;  with  that  friction  movement  I  was 
speaking  about.  Now  take  the  same  thing  on  the  suspended 
scale ;  the  car  comes  on  and  moves  an  inch ;  that  movement 
at  the  end  of  a  rod  twenty-four  feet  long  is  not  perceptible, 
consequently  all  the  weighing  that  you  do,  or  in  spite  of  any 
movement  you  have  back  and  forth  over  the  scales,  there  is 
never  any  friction  on  the  machinery  at  all,  and  you  can  weigh 
one  thousand  cars  and  do  not  injure  the  parts  at  all.  To  off- 
set this,  of  course,  is  the  increased  cost  of  putting  in  sus- 
pended scales.  We  all  know  it  is  going  to  cost  more,  as  they 
have  got  to  be  erected  in  a  good,  solid,  and  substantial  manner, 
and  you  have  got  to  have  good,  solid  timbers  above,  and  then 
close  everything  in  as  near  airtight  as  you  can,  in  order  to 
keep  the  soot,  smoke,  and  dirt  from  getting  up  to  corrode 
your  machinery.  This  is  done  by  tightly  lining  the  inside  of 
your  building  and  putting  ou  ventilators  that  draw  all  the  soot 
out.     I  am  heartily  in  favor  of  the  suspended  track  scale. 

Mr.  Mclntyre. — I  agree  with  Mr.  Clark.  I  have  eight 
scales  under  my  care.  Two  of  them  are  suspended,  which 
have  a  capacity  of  100  tons  each ;  they  are  enclosed,  sealed 
underneath  perfectly  tight,  so  the  gases  from  the  locomotive 
cannot  reach  the  scales.  The  only  holes  in  the  ceiling  are 
where  the  suspension  rods  go  through.  The  roof  is  high 
enough  to  permit  a  man  to  walk  erect  among  the  levers  while 
inspecting.  A  large  window  in  each  gable  lets  in  the  lights 
Take  it  on  the  other  hand,  while  inspecting  deck  scales, 
although  there  are  three  openings  or  manholes  provided,  the 
inspector  is  obliged  to  crawl  around  on  hands  and  knees,  and 
can  only  half  see  the  bearings,  even  though  he  has  torch  and 
lantern. 
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IV.  "  Is  Concrete  a  Suitable  and  Economical  Material 
for  Bridge  Piers,  Abutments,  and  Railway  Culverts  and 
Arches  ?  " 

In  pursuance  of  the  investigation  of  this  question  the  com- 
mittee considered  it  advisable  to  broaden  the  subject  to  include 
something  more  than  a  strict  reading  of  the  question  might  in- 
dicate. 

With  this  idea  in  view  a  list  of  questions  covering  the  general 
subject  of  concrete  construction  was  prepared,  and  a  copy  mailed 
to  each  member  of  our  Association.  In  addition,  copies  were 
sent  to  the  chief  engineer  or  similar  officer  of  the  more  impor- 
tant railway  lines  in  North  America  which  do  not  have  a 
representative  in  our  Association.  Copies  were  also  sent  to 
several  cement  manufacturers  and  concrete  contractors.  The 
results  have  been  very  gratifying.  Over  fifty  replies  have  been 
received,  the  majority  of  them  giving  very  complete  informa- 
tion. These  replies  come  from  a  wide  territory  reaching  from 
Canada  to  Mexico,  and  from  New  York  to  California. 

In  making  this  report  the  committee  does  not  consider  that 
it  is  its  province  to  decide  as  to  what  is  the  best  practice  to  be  fol- 
lowed in  this  class  of  work,  but  that  its  duty  is  to  gather  the 
facts  and  present  them  to  the  Association  in  such  a  way  that 
each  member  may  decide  as  to  the  proper  procedure  in  each 
case  which  may  arise  in  his  practice.  With  this  idea  in  view 
the  replies  to  each  question  in  the  circular  named  have  been 
abstracted  and  condensed,  and  they  are  given  in  the  following 
pages.  In  order  that  all  the  information  received  may  be  in 
the  possession  of  the  Association,  making  it  possible  for  anj 
who  wish  to  do  so  to  go  into  the  details  of  the  practice  followed 
in  the  construction  of  this  form  of  masonry  on  the  different 
lines,  it  has  been  thought  best  to  print  quite  fully  the  corre- 
spondence in  an  appendix.  In  these  replies  are  many  valuable 
suggestions  which  it  was  impossible  to  print  in  the  body  of  the 
report,  and  it  is  believed  that  the  study  of  them  in  connection 
with  the  report  will  prove  of  considerable  value  and  profit.  In 
the  appendix  the  replies  are  numbered  to  correspond  with  the 
number  of  the  question  in  the  report  proper.  A  number  of 
blue  prints  of  plans  and  statements  of  costs  of  concrete  work, 
which  space  would  not  permit  us  to  publish,  have  been  received. 

Question  No.  1. 

"Have  you  or  are  you  using  natural  or  Portland  cement 
concrete  in  building  foundations,  retaining  walls,  dams,  cul- 
verts, bridge  piers  or  abutments,  or  similar  structures?" 

Forty-two  replies  to  this  question  were  received.  Of  this 
number  39  use  concrete  masonry  in  building  one  or  all  of  the 
structures  named  in  the  question.  Three  do  not  use  concrete 
in  any  form.     Of  the  39  who  use  concrete  in  the  construction  of 


155 

various  structures,  19  use  both  natural  and  Portland  cement 
•concrete,  10  use  Portland  cement  conorete  only,  1  uses  English 
Portland  cement  concrete  only,  1  used  Portland  cement  con- 
crete once,  1  uses  Portland  cement  conorete  only  in  cylinder 
piers  and  in  floors,  1  uses  both  natural  and  Portland  cement 
conorete  only  in  foundations,  1  uses  natural  cement  concrete 
and  only  in  foundations,  1  used  concrete  once  to  build  pipe-cul- 
vert ends,  and  4  do  not  specify  the  form  of  concrete  used. 

Qitestion  No.  2. 

"For  what  class  of  structures  do  you  use  natural  cement  con- 
crete ?  " 

Twenty-nine  replies  to  this  question  were  received.  Eleven  of 
the  replies  were  of  a  negative  character,  7  of  them  stating  that 
they  do  not  use  it  at  all.  One  states  that  it  is  not  used  on  the  Pacific 
coast,  because  imported  Portland  cement  is  cheaper  than  natu- 
ral cement  in  that  territory.  One  used  natural  cement  concrete 
formerly  with  poor  results,  and  has  abandoned  its  use.  Two 
used  it  formerly  in  footings  with  -poor  results  and  have  also 
abandoned  its  use.  Of  the  balance  of  the  replies  one  uses  it 
in  the  lower  footings  of  structures  mentioned  in  Question  No.  1 
if  the  place  is  not  too  wet  and  the  foundation  is  hard.  One 
uses  it  in  foundations  and  abutments.  Another  uses  it  in 
massive  work  on  land  where  weight  and  mass  are  of  special  im- 
portance. One  uses  it  only  in  foundations  which  are  entirely 
buried  and  not  likely  to  be  disturbed.  Another  uses  it  in 
the  foundations  of  buildings,  bridge  abutments,  and  similar 
structures.  Another  uses  it  in  light  piers,  coal  dumps,  and  for 
similar  purposes.  One  uses  it  in  foundations  only  which  are  in 
water.  Another  uses  it  in  foundations  and  in  the  body  of  any 
and  all  work  where  not  exposed  to  the  weather  or  running 
water.  One  uses  it  in  foundations  in  fresh  water  only.  Three 
use  it  in  foundations  only.  Another  uses  it  in  foundations  up 
to  within  one  foot  of  the  surface  of  the  ground.  Another  uses 
it  in  structures  of  secondary  importance  such  as  small  girder 
abutments,  cylinder  piers,  small  culverts  in  medium  fills,  and 
low  retaining  walls.  Another  uses  it  in  foundations,  back 
walls,  and  other  masonry  two  or  more  feet  from  the  weather. 
Another  uses  it  in  foundations  where  there  is  not  much  water, 
and  where  the  loading  is  not  excessive  ;  he  lined  it  formerly  for 
small  culverts  in  low  fills,  but  the  results  were  not  satisfactory. 
Another  uses  it  for  all  classes  of  work  where  it  is  not  subjected 
to  too  severe  strains  and  where  it  is  not  exposed  to  the 
weather. 

It  will  be  noticed  that  only  four  use  natural  cement  concrete 
where  it  is  exposed  to  the  weather,  and  this  seems  to  be  the 
growing  practice. 
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Question  No.  8. 

"  What  proportions  of  materials  do  you  nse  in  making  natural 
cement  concrete  ?  " 

Tbe  committee  submits  a  table  showing  the  various  propor- 
tions of  materials  used  in  making  this  form  of  concrete,  and 
the  number  of  those  using  the  different  proportions. 

The  proportions  vary  from  1  part  of  cement  to  1J  parts  of 
sand  to  3}  parts  of  broken  stone  ;  to  1  part  of  cement  to  3  parts 
of  sand,  to  5  parts  of  broken  stone. 

PROPORTION  OF  MATERIALS  USED  IN  MAKING   NATURAL  CEMENT 
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*  Gravel  used  In  place  'of  sand  where 
possible.  In  which  case  proportions 
of  sand  and  stone  in  gravel  are  deter- 
mined, and  proportions  changed  ac- 
cordingly. 


•Two-thirds  fine  crushed  stone  and  2|to> 
4  hard  crushed  stone.  Mortar  made 
strong  enough  for  work  in  hand,  and 
then  proper  amount  of  stone  added. 


Question  No.  4. 

"For  what  classes  of  structures  do  yon  nse  Portland  cement 
concrete  ?  " 

Thirty- three  replies  to  this  question  were  received.  The 
range  of  uses  to  which  Portland  cement  concrete  is  put  by  those 
replying,  covers  almost  every  class  of  masonry  that  the  mem- 
ber of  a  Bridge  and  Building  department  is  called  upon  to 
construct. 

It  has  been  a  difficult  matter  to  summarize  the  replies  to  this 
question  properly,  on  account  of  their  wide  range.  Those 
replies  of  a  general  nature  will  be  given  first,  and  then  a  list  of 
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the  specific  uses  of  this  material  which  have  been  especially 
named  in  the  replies  and  the  number  of  users  in  each  instance. 
The  general  replies,  given  in  each  instance  by  one  person, 
follow : 

"All  structures  requiring  strength,  i.  c,  heavy  piers,  engine 
foundations,  kilns,  and  other  similar  works." 

"  When  cheaper  to  use  it,  generally  in  lieu  of  brick  and  rubble 
masonry. " 

In  favor  of  using  for  the  "  neatwork  of  abutments  except  for 
the  bridge  seats,  and  use  it  in  foundations  of  abutments.*1 

"  Wherever  great  strength  is  required,  where  the  strain  is  to 
be  brought  on  the  structure  within  a  comparatively  short  time 
after  the  concrete  is  placed,  and  where  erosion  by  running  water 
•containing  grit  in  suspension  is  to  be  resisted." 

"  Neatwork  and  for  one  foot  below  ground  for  all  classes  of 
masonry  for  which  stone  was  previously  used." 

''All  structures  of  first  importance  where  stone  masonry  is 
not  used. " 

"All  exposed  work  in  all  masonry  within  2'  of  weather." 

"  In  any  place  where  stone  masonry  would  ordinarily  be 
used." 

"For  all  classes  of  work  which  are  exposed  and  where 
strength  and  Bolidity  are  required." 

"Contemplating  using  for  arch  and  box  culverts." 

"For  abutments  and  culverts  where  Portland  cement  is 
oheaper  than  natural  cement  on  account  of  haul." 

Below  is  given  a  list  of  structures  named  specifically  as  being 
built  of  Portland  cement  concrete,  and  the  number  of  those  so 
stating  in  each  instance  : 

STRUCTURES  IN   THIS    CONSTRUCTION   OF  WHICH  PORTLAND   CEMENT 


CONCRETE   IS  USED. 


Structure. 


No.  of  those 
using. 


Bridge  piers  and  abutments  both  foundation  and  neat- 
work   

Foundations  of  above  only  . 

Culverts 

Arches,  foundation,  and  neatwork 

Arches,  foundations  only 

Foundations  (all  classes) 

Retaining  walls,  foundations,  and  neatwork 

Retaining  walls,  foundations  only 

Foundations  of  buildings 

Pedestals 

Copings 

Facing  and  repairing  old  stone  masonry 

Dams 

Cylinder  piers       . 

Turn-table  centers         .... 

Facing  decaying  stone  ledges 


17 
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6 
1 

11 
8 
1 
2 
8 
2 
8 
2 
2 
2 
2 
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The  following  structures  were  mentioned  once  only :  Founda- 
dations  of  roundhouse  pits,  wheel  pits,  ash  pits,  foundations 
of  walls  and  piers  in  wet  pits  or  on  made  ground ;  salt  water 
foundations  ;  wet  foundations  and  foundations  where  loading 
is  excessive;  engine  beds;  re-enforcing  scales,  cement  floors, 
turn-table  walls;  backing  and  "hearting"  of  piers,  freight 
house  floor  and  wall  up  to  water  table. 

Question  No.  5. 

"What  proportions  of  materials  do  you  use  in  making  Port- 
land cement  concrete  ?  If  you  use  a  different  proportion  for 
different  classes  of  work,  please  give  that  for  each  class." 

A  wide  divergence  in  practice  is  shown  by  the  replies  to  this 
question.  For  a  better  consideration  of  it  the  committee  has 
divided  the  different  proportions  of  materials  used  in  making 
Portland  cement  concrete  into  classes  with  reference  to  the  pro- 
portions of  sand  to  cement.  All  proportions  reported  having 
the  same  number  of  parts  of  sand  to  cement  being  put  in  tho 
same  class.  Class  No.  1  having  1  part  of  sand  to  1  part  of 
cement,  Class  No.  2  having  2  parts  of  sand  to  1  of  cement,  Class 
No.  3  having  2|  parts  of  sand  to  1  part  of  cement,  Class  No.  4 
having  3  parts  of  sand  to  1  part  of  cement,  Class  No.  5  having 
3}  parts  of  sand  to  1  part  of  cement,  and  Class  No.  6  having  4 
parts  of  sand  to  1  part  of  cement. 

Tables  showing  the  different  classes  are  given  below.  The 
number  of  users  of  each  proportion  is  given  in  the  table  and 
the  class  of  work  for  which  it  is  used.  Where  the  class  of  work 
is  not  given  it  may  be  assumed  that  it  is  used  in  all  cases  by  the 
person  reporting  it. 
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PROPOSITIONS  OF  MATERIALS  USED  IN  MAKING  PORTLAND  CEMENT 

CONCRETE. 


CLASS  OF  WORK. 
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One  of  those  reporting,  states  that  he  selects  a  mortar  strong 
•enough  for  the  particular  purpose  and  supplies  enough  stone 
to  make  the  voids  in  the  same  not  quite  equal  to  the  mortar, 
«nd  that  one  to  three  mortar  is  ordinarily  satisfactory. 

Another  uses  for  bridge  seats  or  copings,  which  are  to  carry 
pedestals  for  long  span  girders,  one  part  of  cement  to  two 
parts  of  fine  granite  screenings  to  three  parts  of  coarse  granite 
-screenings  not  over  |  inch  in  size. 

The  great  variation  in  proportions  of  materials  used  for 
making  the  same  classes  of  structures  would  indicate  that  this 
feature  of  concrete  construction  is  a  fruitful  subject  for  inves- 
tigation and  experiment.  While  undoubtedly  part  of  the  wide 
yariation  is  due  to  the  different  quality  of  the  materials  used, 
■especially  that  of  the  sand  and  broken  stone,  yet  this  will 
only  account  for  a  small  part.  It  is  our  individual  opinion  that 
the  proper  procedure  is  by  careful  study  and  experiment  to 
determine  the  cement-sand  mixture  giving  the  requisite 
strength  for  the  work  in  hand,  and  then  to  add  broken  stone  in 
such  quantity  that  the  mortar  will  be  slightly  in  excess  of  the 
voids  in  the  stone.  Experiments  on  the  compressive  and  ten- 
sile strength  of  concrete  have  indicated  that  the  strength 
depends  primarily  on  the  cement  and  sand  mixture  provided 
the  mortar  is  not  exceeded  by  the  voids  in  the  stone,  and  that 
the  greatest  strength  is  obtained  when  the  mortar  is  only 
slightly  in  excess  of  the  voids.  On  the  subject  of  the  proper 
proportion  is  dependent  not  only  the  economy  but  also  the 
success  of  this  form  of  masonry. 

•Question  No.  6. 

"  If  you  have  a  cement  specification,  please  send  a  copy." 
Eight  sets  of  natural  cement  specifications  and  eleven 
sets  of  Portland  cement  specifications  were  received  in  re- 
ply to  this  question.  The  majority  of  those  replying  to  this 
circular  do  not  have  a  cement  specification,  notwithstanding 
the  fact  that  this  is  by  far  the  most  important  ingredient 
used  in  the  manufacture  of  this  form  of  masonry.  Tables  are 
given  below  in  which  the  various  requirements  called  for  in  the 
specifications  received  have  been  tabulated.  The  number  call- 
ing for  each  requirement  is  indicated  in  the  table. 
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Question  No.  7. 

"  Please  state  your  requirements  as  to  the  sand,  gravel, 
stone,  or  other  aggregates  used." 

Of  the  25  giving  their  requirements  as  to  the  sand  used  21 
say  that  it  shall  be  clean,  one  that  it  shall  be  moderately  clean, 
21  that  it  shall  be  sharp,  and  1  that  it  shall  be  sharp 
lake  sand,  11  that  it  shall  be  coarse,  and  one  that  it 
shall  be  rather  fine,  two  that  it  shall  be  siliceous,  two 
require  that  it  shall  not  contain  more  than  £  per  cent, 
of  loam,  clay,  or  earth,  one  specifies  that  wherever  possible  it 
shall  be  free  from  mica  and  sand,  that  containing  more  than 
5  per  cent,  of  these  ingredients  is  rejected  ;  one  requires  that 
it  shall  be  hard  ;  one  that  the  grains  shall  be  of  varied  sizes, 
two  that  it  shall  be  free  from  pebbles  over  £  inch  in  size,  one 
that  none  shall  pass'  a  No.  80  sieve,  and  one  that  not  to  exceed 
12$  per  cent,  shall  pass  a  No.  80  sieve,  and  not  more  than  50 
per  cent,  a  No.  50  sieve. 

Of  the  11  giving  their  requirements  for  gravel,  six  specify 
that  it  shall  be  clean ;  one  moderately  clean  ;  two  hard;  two 
sharp,  one  that  the  sand  grains  shall  be  coarse  and  sharp  ;  two 
that  it  shall  pass  a  2-inch  ring ;  one  that  it  shall  vary  from  i 
inch  to  2  inches,  and  one  from  ±  inch  to  2$  inches ;  one  that  no 
pebbles  shall  be  over  21  inches,  and  that  pebbles  between  ±  inch 
and  2£  inches  shall  not  exceed  one  third  of  the  total  volume ; 
one  that  it  shall  be  of  small  size  with  no  pebbles  larger  than 
hickory  nuts,  one  that  the  particles  shall  be  oblong  and  irregu- 
lar in  shape  rather  than  round  if  possible  to  obtain  it ;  and 
one  specifies  ordinary  pit  gravel  throughly  washed. 

Twenty-six  gave  their  requirements  as  to  broken  stone  as 
follows: 

REQUIREMENTS  FOR  BROKEN  STONE. 


REQUIRBMENTS. 


13 

7 
6 
8 
1 

2 
1 
1 


11 
7 
1 
1 
1 
1 


2 

2 
1 

2 
1 
1 


Clean  and  free  from  foreign  matter. 

Hard. 

Of  sound  stone. 

Limestone. 

Trap  rock,  quartzlte,  or  fine  grained  limestone,  or  other  equally  com- 
pact stone. 

Angular. 

Durable. 

May  range  in  size  from  smallest  angular  fragment  to  6"  largest  way, 
provided  not  more  than  half  the  pieces  are  full  b"  longest  dimen- 
sion, and  mnst  pass  24''  ring. 

Must  pass  through  24"  ring. 

Must  pass  through  2"  ring. 

Must  pass  through  1|  ring." 

Unscreened  if  screenings  are  clean. 

Not  less  than  1",  80*  to  pass  2"  ring  and  balance  3"  ring. 

Unscreened  where  screenings  are  hard  and  sharp.  Otherwise,  must 
pass  through  21"  screen  and  be  held  on  |    screen. 

Prefers  screened:  to  assorted  sizes.  Part  as  large  as  6"  cube,  part  to 
pass  21"  or  8"  ring,  part  J"  ring,  and  part  1"  ring,  balance  to  be  used 
as  sand.  Objects  to  crusher  run,  on  account  of  separation  of  finer 
particles  and  variation  of  composition. 

Crusher  run. 

Bcreened. 

Stone  from  \"  to  2"  for  footings  and  abutments,  and  A"  to  3"  {oT  cop- 
ings, bridge  seats,  and  facing  old  masonry. 

Flat  pieces  not  allowed. 

Has  used  slag. 

Has  used  slag  in  foundation  with  natural  cement  successfully. 
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Question  No.  8. 

"Please  state  the  process  followed  in  mixing  and  placing 
concrete.  If  yon  nse  a  machine  for  mixing,  please  state  the 
kind,  and  say  if  in  yonr  opinion  better  results  are  obtained 
with  it  than  may  be  obtained  by  hand  mixing." 

Many  different  methods  of  mixing  and  placing  are  followed 
and  condensed  extracts  from  the  correspondence  showing  the 
different  methods  follow. 

"  Stone  sand  and  cement  are  mixed  carefully  dry,  then  water 
is  added  by  sprinkling.  Materials  are  measured  in  empty 
cement  barrel b.     Bammed  with  l}-inch  rammer." 

'  'All  ingredients  are  measured.  Mortar  is  mixed  first  and 
then  stone  dumped  into  it.  Deposited  in  12-ineh  layers,  so 
racked  back  as  to  avoid  having  planes  of  cleavage.  During  hot 
weather  the  top  surface  of  layers  is  kept  wet  until  set. " 

''Broken  stone  should  bespread  evenly  and  made  thoroughly 
wet.  Gravel  should  be  spread  over  the  stone  to  an  even  thick- 
ness, and  if  free  from  sand  should  also  be  wet.  Dry  sand 
Bhould  be  spread  evenly  over  the  gravel  to  a  smooth  surface. 
Cement  should  -be  evenly  spread  over  the  sand.  The  combined 
layers  should  not  exceed  12  inches.  The  materials  are  then  to 
be  turned  with  shovels,  two  shovellers  working  toward  each 
other  from  one  side  turning  without  any  additional  water 
twice,  then  a  third  time  with  water  added  as  each  shovelful  is 
dropped,  and  then  a  fourth  time.  Concrete  should  be  dumped 
in  mass.  Layers  not  more  than  6  inches  thick,  rammed  with 
rammers  not  to  exceed  16  square  inches  on  the  face  nor  weigh- 
ing less  than  15  pounds." 

Four  of  those  replying  follow  the  method  about  to  be  de- 
scribed. "Sand  and  cement  mixed  dry,  then  wet.  Stone 
after  being  washed  and  wet  is  added  to  the  mortar  and  turned 
with  shovels  until  every  stone  is  completely  covered  with  mor- 
tar. Concrete  to  be  put  in  place  and  rammed  before  it  has 
begun  to  set." 

"  Sand  and  cement  mixed  dry  on  wood  or  sheet-iron  platform 
with  hoes  or  shovels.  Add  water  and  work  again.  Spread 
stone  evenly  on  mortar  previously  spread,  turn  with  shovels 
three  or  four  times  adding  necessary  water  meanwhile. 
Deposit  in  9-inch  layers  and  ram." 

"All  parts  accurately  gauged.  Cement  and  sand  thoroughly 
mixed  dry  and  wetted.  Stone  afterwards  incorporated  and  the 
required  amount  of  water  added  by  sprinkling.  Concrete 
rammed  with  metal  rammers  until  the  water  is  flushed  to  the 
surface. " 

"  Mixing  principally  by  hand.  Sand  and  cement  dry  mixed, 
then  wet,  then  stone  added  and  mixed  with  shovels  about 
twice. " 

Seven  nse  approximately  the  following  process:  " Cement 
and  sand  dry  mixed,  wet,  and  then  stone  added  and  thoroughly 
mixed. " 
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"  Sand  and  cement  dry  mixed,  then  spread  on  stone  previ- 
ously wet  and  then  full  amount  of  water  added  and  mass  turned 
until  thoroughly  mixed,  rammed  until  water  flushes  to  surface." 

' 'Sand  and  cement  dry  mixed,  then  added  to  gravel  and 
mixed. " 

"Sand  and  oement  mixed  dry,  spread  in  bed,  broken  stone 
placed  on  top,  bed  then  wet  by  sprinkling,  and  rinsed  thor- 
oughly until  every  piece  of  stone  is  covered  with  mortar. 
Tamped  until  mortar  flushes  to  surface." 

"All  material  to  be  actually  measured  by  volume.  Either 
hand  mixed  or  machine  mixed  with  machine  of  approved  kind. 
For  hand  mixing  sand  and  cement  are  dry  mixed,  then  the 
entire  amount  of  water  added,  and  again  mixed.  Mortar  then 
spread  on  the  stone  previously  placed  in  a.thin  layer  and  wet, 
and  mass  turned  until  each  particle  of  stone  is  surrounded  by 
mortar.  Deposited  in  6-inch  layers  and  well  tamped  imme- 
diately after  beingplaced." 

The  variation  in  thickness  of  layers  in  which  the  concrete  is 
deposited  is  from  6  inches  to  12  inches,  three  using  6-inch 
layers,  two  8-inch,  two  9-inch,  one  10-inch,   and  two  12-inch. 

The  opinions  as  to  machine  and  hand  mixing  of  concrete  are 
varied.  Four  require  hand  mixing,  and  six  prefer  machine 
mixing  by  approved  concrete  mixers.  A  reference  to  the 
appendix  will  show  the  individual  opinions  on  this  point. 

Question  No.  9. 

"Do  you  prefer  a  dry,  moderately  wet,  or  wet  mixture?  By 
dry  mixture  is  meant  one  which  requires  repeated  ramming  to 
bring  water  to  the  surface  ;  by  wet  mixture  is  meant  one  which 
quakes  when  slightly  rammed." 

The  opinions  as  to  the  proper  practice  to  be  followed  in  this 
respect  are  quite  evenly  divided  between  the  advocates  of  the 
dry  and  of  the  wet  mixtures. 

Ten  prefer  a  dry  mixture. 

Five  prefer  a  moderately  dry  mixture. 

Sixteen  prefer  a  moderately  wet  mixture. 

Four  prefer  a  wet  mixture. 

One  qualifies  his  statement  that  he  prefers  a  moderately  dry 
mixture  by  saying  that  observation  of  large  masses  of  wet  con- 
crete inclines  to  the  belief  that  it  brings  entirely  safe  and 
satisfactory  results. 

Another  who  prefers  a  moderately  wet  mixture  describes  the 
degree  of  wetness  as  follows:  "Such  a  state  that  it  will  not 
quake  under  heavy  ramming,  but  will  by  the  addition  of  a  very 
8 mall  quantity  of  water.    Too  dry  is  more  dangerous  than  wet." 

Another  who  requires  a  dry  mixture  states  that  the  amount 
of  water  used  shall  equal  about  25  per  cent,  of  the  volume  of 
the  neat  cement. 

Another  prefers  a  moderately  dry  mixture  although  it  is 
more  difficult  to  get  good  results. 
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Question  No.  10. 

"Have  you  experienced  any  trouble  on  account  of  cracks 
forming  between  successive  layers  of  concrete,  especially  when 
one  layer  has  been  placed  after  the  one  below  has  started  to  set  ? 
What  method  have  yon  adopted  to  obviate  this  difficulty  ?  " 

Of  the  23  replying  to  this  question,  19  have  never  had  any 
trouble  of  the  kind  indicated  and  four  have  had.  The  four  hav- 
ing had  trouble  of  this  character  qualify  their  statement  as 
follows : 

"  Not  between  successive  layers  of  natural  or  Portland  cement 
concrete  of  the  same  kind,  but  could  never  join  natural  and 
Portland  cement  concrete." 

"On  ends  of  wings  of  abutments  seams  may  sometimes  be 
observed,  seldom  cracks." 

"Surface  cracks  especially  where  a  stoppage  occurs  close  to 
the  top  of  a  wall." 

The  methods  adopted  to  prevent  this  difficulty  are  quite  simi- 
lar and  consist  generally  in  having  the  top  surface  of  the  layer 
of  concrete  which  has  set  clean,  rough,  and  wet.  In  addition 
in  one  instance  the  next  layer  of  concrete  is  made  a  little  wetter, 
three  sprinkle  a  small  amount  of  pure  cement  on  the  wet  top 
surface,  another  uses  a  slight  excess  of  mortar  in  the  next  layer, 
and  another  sprinkles  a  thin  grout  over  the  surface  of  the  layer 
which  has  set,  and  if  the  location  is  such  that  a  crack  would 
weaken,  iron  dowels  are  placed  in  the  top  or  stones  up  to  one 
cubic  foot  in  volume  are  placed  in  the  top  layer  with  one  half 
of  the  stone  projecting  above  the  surface,  or  a  groove  is  formed 
in  the  top  of  the  layer  by  setting  a  plank  with  its  top  level  with 
the  top  of  the  layer  in  the  concrete  before  it  sets.  In  any  case 
a  stoppage  of  work  within  18  inches  of  the  top  of  a  wall  is  pro- 
hibited by  him. 

Question  No.  11. 

"  What,  if  any  provisions,  do  you  make  for  expansion  and  con- 
traction due  to  changes  of  temperature  ?  " 

Fourteen  out  of  25  make  no  provision  whatever  for  expansion 
and  contraction  due  to  changes  of  temperature. 

One  makes  no  provision  now,  but  would  if  called  upon  to 
build  a  long  wall. 

The  general  plan  followed  by  the  others  in  to  provide  planes 
of  weakness  or  cleavage  lines  in  the  wall  or  other  structure  from 
10  feet  to  75  feet  apart. 

A  reference  to  the  appendix  will  show  in  detail  the  methods 
followed  by  those  who  make  provisions  for  changes  of  temper- 
ature. 

Question  No.  12. 

"Do  you  face  concrete  exposed  to  the  weather?  Please 
describe  the  facing  used  and  method  of  putting  it  on,  and  say  if 
you  have  had  any  trouble  with  its  cracking  off. " 
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Fourteen  of  the  27  replying  to  this  question  do,  and  13  do 
not  use  mortar  facing  for  concrete  work  exposed  to  the  weather. 

There  is  considerable  dissimilarity  in  the  form  of  facing  used 
and  the  methods  of  applying  it.  Below  are  given  the  different 
proportions  of  cement  and  sand  used  in  making  facing,  one  per- 
son only  reporting  in  each  case  : 

One  cement  to  1  sand. 

One  cement  to  1  sand,  3  inches  or  4  inches  thick. 

One  cement  to  2  sand. 

One  cement  to  2  sand,  1  inch  thick. 

One  cement  to  2  sand,  1 J  inches  thick. 

One  cement  to  3  sand,  2  inches  thick. 

One  cement  to  3  sand,  4  inches  thick. 

One  cement  to  3  sand,  6  inches  thick  and  }  inch  of  neat 
cement  on  the  outside. 

One  cement  to  4  sand. 

Portland  cement  mortar  facing,  6  inches  thick. 

The  unanimous  reply  of  those  using  mortar  facing  is,  that 
they  have  experienced  no  trouble  on  account  of  its  separating 
from  the  body  of  the  concrete.  One  of  those  who  only  uses 
mortar  facing  in  special  cages  has  had  trouble  with  Portland 
cement  facing  separating  from  natural  cement  concrete. 

METHODS  OF  APPLYING  FACING. 

One  whose  work  is  rarely  exposed  to  temperature  below  20 
degrees  above  zero  Fahr.  plasters  the  facing  on  successfully. 

Another  plasters  board  form  before  putting  the  concrete  on 
the  inside  and  at  other  times  piles  the  concrete  a  short  distance 
from  the  form  and  then  fills  this  space  with  grout. 

Another  method  used  is  to  put  the  mortar  facing  against  the 
form  and  then  to  throw  the  concrete  against  it ;  after  removing 
the  form  a  thin  1  to  2  mortar  is  then  applied  and  rubbed  down 
with  a  cork  float,  making  a  neat  sand  fiuish. 

Another  is  to  plaster  the  mortar  on  the  inside  of  the  form  and 
ram  the  concrete  against  it. 

Four  of  those  reporting  state  that  they  build  the  facing  simul- 
taneously with  the  concrete,  without  giving  the  method.  • 

Another  places  a  6-inch  board  four  inches  from  the  form 
and  fills  concrete  back  of  it  and  then  rams  it.  He  then  places 
martar  in  the  4-inch  space,  after  which  it  is  again  tamped. 

Another  method  used  is  to  have  an  iron  or  steel  plate  4  feet 
to  6  feet  long,  of  a  width  equal  to  that  of  the  course  desired. 
On  one  edge  of  this  plate  two  handles  are  placed  and  on  one 
side  two  angles  are  riveted  at  right  angles  to  the  length  of  the 
plate.  These  angles  are  of  such  a  size  that  when  the  plate  is 
placed  with  the  angles  against  the  form  the  distance  between 
the  plate  and  form  equals  the  thickness  desired.  The  plate  is 
placed  as  just  described,  the  concrete  is  filled  back  of  it,  and 
the  mortar  between  it  and  the  form.  Then  the  plate  is  removed 
and  both  are  tamped  together  before  the  initial  cet  has  taken 
place. 
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METHODS  ADOPTED    FOB    GETTING  A  GOOD    SURFACE   ON   CONGESTS 
"WORK  WITHOUT  THE  USB   OF   A  MOBTAB  FACING. 

The  following  are  reported  in  each  case  by  one  person  only  : 

' *  Ram  s  carefully. " 

"  Selects  fine  concrete,  and  places  it  around  the  form  and  then 
backs  it  up  with  the  coarser  concrete. " 

"  Works  fine  concrete  along  the  face." 

"  Gets  good  face  by  careful  selection  of  concrete.  Uses  care 
in  placing  concrete,  selects  finer  materials  and  rams  it  with 
special  wedge-shaped  rammer.     Gets  good  smooth  face." 

"  Uses  care  in  ramming  the  concrete  close  to  the  mold." 

"By  the  use  of  the  shovel  or  trowel  along  the  face  of  the 
form  the  coarser  stone  is  forced  back  and  the  mortar  comes  to 
the  surface.     Gets  perfect  face  in  this  way." 

"Selects  materials  for  the  face  carefully,  tamps  it  well  and 
uses  spade  along  the  form.     Gets  a  good  face." 

The  question  of  the  necessity  of  a  mortar  face  for  Portland 
cement  concrete  is  one  of  considerable  importance.  By  its  use 
the  cost  of  the  work  is  increased  and  the  speed  of  the  work  in 
narrow  walls  is  frequently  delayed. 

Question  No.  13. 

"Please  describe  the  form  or  mold  you  use." 

The  methods  of  building  forms  follow  a  general  plan  of  a 
framework  of  timber.  Against  this  frame  boards  or  plank  of 
various  thicknesses  are  nailed,  generally  horizontally.  The 
condensed  statement  of  the  methods  followed  by  each  in  making 
the  forms  or  molds  is  given  in  the  Appendix. 

Question  No.  14. 

"Have  you  had  any  experience  which  leads  you  to  think 
either  favorably  or  unfavorably  as  to  the  practice  of  mixing  con- 
crete in  freezing  weather  ?  " 

Of  the  28  replies  to  this  question  17  are  more  or  less  unfavorable 
to  the  carrying  on  of  concrete  construction  during  freezing 
weataer,  10  are  favorable  to  it  with  proper  precautions  and  1  is 
unfavorable  to  the  manufacture  of  natural  cement  concrete  and 
favorable  to  the  manufacture  of  Portland  cement  concrete 
during  this  weather.  Almost  every  one  qualified  his  reply  and 
the  replies  are  given  below  in  a  very  condensed  form  : 

"Unfavorable  to  practice.     Only  do  bo  in  urgent  cases. 
-  "Very  little  experience.     Do  not  mix  in  freezing  weather. 

"Avoids  wherever  possible." 

"  Ought  to  be  stopped  when  temperature  is  below  24  degrees 
above  zero.  Experiments  made  by  the  St.  Louis  Water- Works 
show  that  concrete  mixed  in  freezing  weather,  water  and  sand 
heated,  and  salt  used,  never  attains  the  strength  of  that  mixed 
in  warm  weather." 

"  Has  done  it  at  times  and  then  protected  at  night  by  manure 
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or  sand.  Experience  has  shown  that  when  concrete  which  has. 
frozen  thaws,  it  sets." 

"Prefers  not  to.  If  necessary,  uses  salt  in  the  water,  heats> 
sand  and  uses  care  to  see  that  the  concrete  is  not  frozen  before 
being  placed  and  rammed.  Then  protects  with  sand,  boards,  or 
manure.  Finished  surface  almost  invariably  scales  if  20  degree* 
Fahr.  exists  24  hours  after  completion/' 

"  Cannot  be  successfully  mixed  in  freezing  weather." 

"  Several  instances  of  parapet  walls  finished  after  freezing 
weather  in  which  corners  and  sharp  edges  have  broken  off. " 

"Avoids  making  concrete  then,  bat  has  seen  remarkable: 
■results." 

"  No  trouble  with  proper  precautions. " 

4 '  Cheaper  in  warm  weather.  Can  be  satisfactorily  mixed  in 
freezing  weather  if  it  stays  cold.  Freezing  and  thawing  objec- 
tionable." 

"Prefers  not  to,  but  if  absolutely  necessary  should  do  so, 
using  1  pound  of  salt  to  18  gallons  of  water  when  the  temperature 
is  32  degrees  Fan*  and  adding  1  ounce  for  every  degree  below." 

"Favorable.  Uses  salt  water  with  brine  strong  enough  to 
float  a  potato.  Care  must  be  taken  that  sand  and  stone  are  not 
frozen  in  lumps,  and  to  see  that  no  ice  has  formed  on  top  of  a 
layer  before  the  next  is  deposited.     Protects  with  straw." 

"Makes  concrete  in  zero  weather  with  good  results." 

"  Causes  scaling  of  natural  cement." 

"Good  results  when  properly  protected  till  set." 

"Built  natural  cement  concrete  last  winter  as  a  filling  for  a 
pier  faced  with  stone.  Temperature  did  not  go  below  20  degrees 
Fahr.  Water  and  sand  heated  and  several  fires  kept  around  the 
work.     No  trouble  in  this  instance." 

"  Never  any  serious  difficulty.     Freezing  causes  scaling." 

"  Has  mixed  in  zero  weather  for  important  structures  satisfac- 
torily, but  avoids  it  where  possible.  When  necessary  heats  al! 
materials  and  surrounds  with  an  outside  form  filling  the  space 
with  manure." 

"When  piers  and  abutments  are  built  in  freezing  weather 
they  are  enclosed  by  a  temporary  structure  which  is  heated." 

"Depends  upon  the  amount  to  go  in  and  facility  for  handling 
materials.  With  exercise  of  proper  judgment  it  may  within 
certain  limits  be  carried  on  safely.  It  is  much  more  expensive 
and  in  small  quantities  not  to  be  depended  upon." 

"Portland  cement  can  be  successfully  worked  in  freezing 
weather.     In  severe  cases  uses  salt." 

"  No  trouble  with  proper  use  of  salt,  but  prefers  not  to  when 
the  temperature  is  below  20  degrees  Fahr. " 

"  Natural  cement  concrete  built  in  freezing  weather  is  apt  to 
be  3  am  aged.  Portland  cement  concrete,  if  materials  are 
heated  and  in  extreme  weather  salt  used,  and  protected  by  a 
layer  of  straw  or  manure,  on  top,  may  be  built  safely  in  cold 
weather.     A  Blight  scaling  of  surface  may  result." 
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<JUBflTION  NO.   15. 

"What  has  been  your  observation  as  to  the  action  of  frost  on 
natural  or  Portland  cement  concrete  after  it  has  set  ?  " 

Nineteen  reply  that  they  have  never  seen  any  injurious 
effects  of  frost  on  Portland  cement  concrete  after  it  has  set, 
with  these  qualifications  in  two  instances,  "when  of  good 
materials,"  and  "  if  properly  put  in." 

One  reports  that  frost  caused  exposed  surfaces  to  crack  and 
chip  off  especially  if  weather  alternates  between  thawing  and 
freezing  for  any  length  of  time.  The  committee  is  of  the 
opinion  that  the  writer  of  this  reply  did  not  understand  the 
question  and  that  he  refers  to  concrete  work  being  carried  on 
in  freezing  weather. 

The  only  other  reply  giving  an  unfavorable  report  on  the 
action  of  Portland  cement  concrete  during  freezing  weather 
after  it  has  set,  follows : 

He  states  that  his  observations  have  not  been  entirely  satis- 
factory, and  that  he  has  noticed  flaking  from  both  natural  and 
Portland  cement  concrete  where  no  facing  nas  been  used  and 
crumbling  of  cement,  but  states  that  the  latter  might  be  due  to 
poor  workmanship  or  quality  of  materials. 

Practically  all  of  those  giving  the  results  of  their  observation 
as  to  the  effect  of  frost  on  natural  cement  concrete  state  that  they 
have  observed  bad  results.   The  replies  analyzed  are  as  follows: 

Three  state  that  they  have  observed  bad  results. 

One  person  states  that  natural  cement  concrete  usually 
scales  and  peels  off. 

A  second  that  it  is  unreliable. 

Another  that  he  cannot  recommend  it  where  subject  to  the 
action  of  frost. 

Another  that  if  it  is  not  thoroughly  dry  before  frost  it  will 
remain  soft  even  in  warm  weather  afterwards. 

Another  states  that  he  has  observed  natural  cement  concrete 
which  has  been  damaged  by  the  action  of  frost  and  especially 
where  it  is  subject  to  rising  and  falling  water  during  cold 
weather. 

From  the  tenor  of  the  replies  it  would  seem  that  the  general 
feeling  is  against  the  use  of  natural  cement  concrete  where 
subject  to  the  action  of  frost. 

Question  No.  16. 

"  Please  give  the  amount  of  cement  and  the  various  aggre- 
gates required  to  make  a  cubic  yard  of  concrete  of  the  propor- 
tions yon  use." 

The  amount  of  ingredients  reported  as  required  to  make  a 
cubic  yard  of  concrete  of  the  various  proportions  are  given 
below  in  a  table.  There  are  some  discrepancies,  but  on  the 
whole  the  reports  compare  as  favorably  as  may  be  expected 
when  we  consider  the  wide  variations  in  materials  used  and 
methods  of  construction  followed. 
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Question  No.  17. 

"  Please  state  the  cost  per  cubic  yard  for  the  labor  of  mixing 
and  placing,  stating  the  rate  per  day  for  labor  on  which  this  is 
based,  and  just  what  items  the  cost  covers. " 

The  cost  per  cnbic  yard  for  labor  mixing  and  placing  concrete 
as  reported  varies  within  wide  limits  ranging  from  50  cents  to 
$2.50  per  cnbic  yard  with  wages  at  $1.25  per  day  ;  from  $1  to 
$1.50  where  wages  are  $1.50  per  day;  from  75  cents  to  $2.25 
when  wages  are  $1.75  per  day.  The  statements  in  detail 
may  be  seen  in  the  appendix. 

Undoubtedly  a  large  part  of  the  wide  variation  in  costs  as- 
given  is  due  to  the  fact  that  different  items  have  been  included 
in  figuring  the  costs,  also  to  the  different  classes  and  qualities 
of  the  structures  and  workmanship. 

Question  No.  18. 

"  What  difference  in  cost  between  concrete  and  stone  masonry 
do  you  find  ?  " 

The  almost  unanimous  report  from  all  sections  of  the  country 
is  that  concrete  work  is  cheaper  than  the  same  class  of  stone 
masonry.  The  reports  in  which  it  is  stated  that  it  is  of  greater 
or  equal  cost  are  as  follows : 

Mr.  Woodman  of  the  Canadian  Pacific  states  that  near  good 
quarries  where  mason  labor  is  not  too  high  and  away  from 
cement  centers,  first  class  rubble  would  be  cheaper.  Near 
cement  centers  and  where  good  broken  stone  and  gravel  are 
easily  obtained  concrete  would  be  cheaper. 

Mr.  Fred  Eilers  of  the  C.  B.  &  Q.  says  that  concrete  and 
rubble  are  of  same  cost,  first-class  stone  work  is  double  the 
cost  of  concrete. 

A  statement  is  also  made .  that  brick  work  laid  with  cement 
mortar  is  cheaper  than  concrete. 

Other  statements  are  made  that  concrete  is  50  cents,  $1,  $2, 
$2.50,  $3,  $4,  and  $5  cheaper  than  stone  masonry;  that  it  is 
$3  cheaper  than  bridge  stone  masonry ;  that  is  80  per  cent., 
33}  per  cent.,  and  50  per  cent,  cheaper  than  stone.  Also  that 
in  abutments  concrete  is  20  per  cent,  cheaper  than  coursed 
stone  masonry  with  rubble  backing,  83}  per  cent,  cheaper  than 
stone  masonry  in  piers,  and  50  per  cent,  cheaper  in  arches. 

A  statement  is  made  that  it  is  cheaper  than  stone  masonry 
when  stone  is  scarce. 

Three  state  simply  that  it  is  cheaper  or  much  cheaper  than 
stone  masonry. 

Mr.  W.  H.  Kennedy  of  the  O.  B.  k  N.  Co.  states  that  no 
stone  masonry  is  used  as  building  stone  is  too  expensive  to  be 
economical. 

Mr.  H.  W.  Parkhurst  of  the  Illinois  Central  B.  B.  states 
that  he  has  recently  built  some  second  class  bridge  masonry 
for  the  same  cost  as  concrete,  but  that  it  is  not  probable  that 
this  can  be  done  except  under  favorable  conditions. 
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A  statement  is  made  that  natural  cement  concrete  costs  $6  to 
$6.50  per  cubic  yard,  and  Portland  cement  concrete  $8  per 
cubic  yard. 

Another  statement  that  concrete  costs  $7  to  $9,  sandstone 
masonry  $16,  and  Granite  $22  per  cubic  yard. 

It  would  seem  from  the  foregoing  that  under  ordinary  condi- 
tions on  almost  all  the  railway  lines  in  this  country  con- 
crete masonry  may  be  built  for  considerably  less  than  the  same 
•class  of  stone  masonry. 

Question  No.  19. 

"  Please  give  the  results  of  any  experiments  you  may  have 
made  to  throw  light  on  the  properties  of  concrete." 

The  replies  developed  the  fact  that  few  of  those  in  charge  of 
concrete  construction  on  the  railroads  had  made  experiments 
to  determine  the  properties  of  this  form  of  masonry. 

A  series  of  experiments  to  indicate  the  effect  of  varying  the 
proportions  of  cement  and  sand,  and  also  to  indicate  the  effect 
of  dirty  sand  on  the  tensile  and  compressive  strength  of  con- 
crete, are  now  being  carried  on  by  the  author  of  this  report. 
He  had  hoped  to  make  them  part  of  it,  but  lack  of  the  time 
necessary  to  get  them  in  proper  shape  has  prevented  this. 

Mr.  Max  Toltz,  of  the  Great  Northern  Railway  line,  states 
that  a  few  years  ago  experiments  were  made  of  reducing  the 
amount  of  cement  in  concrete  by  adding  a  certain  amount  of 
trass  or  lava  ash  which  is  found  in  the  neighborhood  of  Yank- 
ton, S.  D.  This  trass  improved  the  cement  quite  considerably, 
but  after  a  while  the  concrete  would  crack. 

Question  No.  20. 

"Please  state  any  reasons  you  may  have  for  or  against  the 
use  of  concrete  in  railway  bridge  or  building  work." 

The  replies  to  this  question  are  as  a  rule  very  favorable  to 
the  use  of  concrete,  and  they  are  given  in  a  condensed  form 
below  without  comment  on  the  part  of  the  committee. 

Mr.  W.  H.  Kennedy,  chief  engineer  O.  R.  &  N.  Co.,  states 
that  concrete  is  perfectly  satisfactory  and  the  most  economical 
building  material  for  bridge  foundations  and  culverts  to  be 
had  on  that  line. 

Mr.  A.  E.  Kill  am,  inspector  of  buildings  and  bridges  of  the 
Intercolonial  railway  of  Canada,  states  that  he  prefers  good 
stone  masonry  in  their  new  and  permanent  structures. 

Mr.  W.  G.  Curtis,  engineer  maintenance  of  way  of  the  South- 
ern Pacific  Co.  (Pacific  system)*  stated  that  he  was  satisfied 
with  concrete  construction  made  in  accordance  with  their  rules, 
for  practically  all  classes  of  railway  bridge  and  construction 
work  involving  the  use  of  masonry. 

Mr.  "W.  J.  Wilgns,  chief  engineer  of  the  N.  T.  C.  &  H.  R. 
R.  R.,  states  that  his  experience  with  concrete  has  been  uni- 
formly satisfactory,  and  that  they  have  found  it  especially 
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valuable  in  the  preservation  of  old  masonry  on  the  line  of  that 
system,  which  has  failed,  due  to  disintegration  of  the  face  stone* 
and  in  some  cases  for  the  reen  forcing  of  foundations.  He 
has  found  concrete  especially  valuable  in  the  construction  of 
bridge  seats  in  conjunction  with  the  reconstruction  of  bridges 
on  the  four  track  line  between  Buffalo  and  Albany.  This 
method  of  construction,  obviates  the  use  of  derricks  and  other 
interruptions  to  traffic  incident  to  the  use  of  stone  coping. 

Mr.  H.  W.  Parkhurst,  engineer  B.  &  B.  Illinois  Central  B.  R., 
states  that  concrete  is  preferable  to  stone  masonry  on  account 
of  its  greater  cheapness  ;  the  fact  that  the  work  can  be  done 
without  the  use  of  derricks  and  heavy  machinery ;  that  compli- 
cated structures  can  be  built  by  the  aid  of  molds  and  that  work 
can  be  handled  in  restricted  quarters  which  would  be  impossi- 
ble to  carry  on  with  cut  stone.  It  has  especial  advantage  in 
reenforcing  cut  stone  masonry,  either  bridge  piers,  arch  cul- 
verts, abutment  walls,  parapets,  etc.,  where  a  mold  can  be  con- 
structed and  a  good  bond  made  between  the  old  and  the  new 
work. 

Mr.  L.  F.  Goodale,  chief  engineer  of  the  H.  &St.  J.  B.  B., 
gives  the  advantages  of  concrete  as  follows  :  Convenience; 
cheapness ;  the  fact  that  it  can  be  built  with  unskilled  labor 
and  without  the  use  of  derricks,  and  the  fact  that  it  can  bo 
easily  built  in  almost  any  shape. 

Mr.  C.  D.  Purdon,  assistant  chief  engineer  A.  T.  &  S.  F.  By., 
is  in  favor  of  the  use  of  concrete  where  placed  by  experienced 
men. 

Mr.  H.  D.  Cleaveland,  master  carpenter  of  the  P.  B.  &  L.  E. 
By. ,  states  that  he  has  never  used  concrete  for  abutments  as 
sandstone  is  so  cheap  there  and  he  prefers  stone  to  concrete. 

Mr.  Thos.  Boddj  chief  engineer  Pennsylvania  lines  west  of 
Pittsburgh,  gives  the  following  reasons  against  the  use  of  con- 
crete in  exposed  work  :  Appearance.  He  prefers  dimension 
stone  masonry  to  concrete  on  account  of  the  more  pleasing 
appearance  of  the  former. 

Durability.  He  believes  that  concrete  disintegrates  when 
exposed  in  this  climate  unless  built  with  the  best  brands  of 
imported  cement. 

Mr.  Charles  Churchill,  engineer  maintenance  of  way  of  the 
Norfolk  A  Western  By.,  states  that  he  should  not  hesitate  to 
use  Portland  cement  concrete  if  forced  to  through  the  lack  of 
suitable  stone  for  ashlar  masonry,  but  that  he  regards  the  latter 
with  good  stone  much  to  be  preferred  when  procurable  at  rea- 
sonable prices. 

Mr.  H.  F.  White,  chief  engineer  B.  C.  B.  &  N.  By.,  states 
that  in  the  five  years'  experience  he  has  had  with  concrete,  it 
has  given  just  as  good  results  as  stone  masonry. 

Mr.  G.  A.  Gould,  superintendent  B.  &  B.  of  the  C.  B.  I.  & 
P.  By.,  states  that  he  considers  concrete  cheaper  and  better  for 
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all  ordinary  bridge  and  building  work  than  any  other  kind  of 
masonry. 

Mr.W.  A.  Rogers, engineer  Permanent  Construction  C.  M.&St. 
P.  By.,  B.  &  B.  Dept.,  states  that  during  the  last  three  seasons. 
100,000  cubic  yards  of  concrete  have  been  placed  on  that  line, 
and  that  the  results  have  been  very  satisfactory.  He  states  the 
following  advantages :  No  derricks  required,  less  interference 
with  traffic,  may  be  built  with  unskilled  labor,  wider  distribu- 
tion of  concrete  materials,  less  false  work  required,  permits 
combination  with  iron  or  steel,  ease  with  which  structures  of 
irregular  and  intricate  shapes  are  made,  durability,  economy, 
pleasing  appearance. 

Mr.  1).  Bontecou,  chief  engineer  of  the  K.  C,  Ft.  S.  &  M. 
B.  B.,  says  that  an  important  advantage  of  concrete  is  the* 
ability  to  handle  material  in  places  which  are  difficult  of  access 
and  in  the  case  of  culverts  the  comparative  security  against 
washing  out. 

Mr.  Fred  Eilers,  superintendent  B.  &  B.,  O.  B.,  &  Q.  B.  B., 
states  that  concrete  has  been  giving  them  good  satisfaction. 

Mr.  Thomas  H.  Johnson,  chief  engineer  of  the  P.,  0.,  0.  &  St. 
L.  By.,  states  the  use  of  concrete  above  ground  has  been 
too  limited  and  of  too  recent  date  to  warrant  drawing  conclu- 
sions therefrom. 

Mr.  J.  Woodman,  engineer  W.  D.,  Canadian  Pacific  By.,  says : 
"It  appears  to  me  that  there  can  be  no  doubt  that  concrete  is, 
when  properly  handled,  the  most  suitable  and  economical  mate- 
rial for  bridge  piers,  abutments,  railway  culverts,  and  arches  or 
in  buildings.0 

Mr.  E.  H.  McHenry,  chief  engineer  N.  P.  B.  B.,  gives  the 
following  reasons  for  using  concrete :  Cheapness  ;  can  be  built 
with  an  experienced  foreman  and  unskilled  labor ;  material  is 
much  more  easily  handled  than  in  stone  masonry ;  results  ob- 
tained more  satisfactory  than  stone  masonry  except  when  built 
of  granite ;  easily  adapted  to  any  form. 

Mr.  Hunter  McDonald,  chief  engineer  of  the  N.,  C.  &  St.  L. 
By.,  says  :  "I  have  no  good  reason  for  not  using  concrete, 
except  that  I  prefer  to  see  the  results  of  its  use  in  a  great  many 
places  which  I  have  observed,  before  risking  it  on  structures 
exposed  to  great  variations  in  temperature."  He  also  states 
that  he  finds  brickwork  with  natural  cement  very  satisfactory 
and  cheaper  than  concrete. 

Mr.  H.  G.  Kelley,  chief  engineeer  of  the  M.  &  St.  L.  B.  B., 
states  that  he  has  no  objection  to  the  use  of  concrete,  that  he 
uses  it  frequently  and  is  limited  in  its  use  only  by  the  question 
of  comparative  expense. 

In  conclusion  the  committee  wishes  to  state  that  representa- 
tives of  railroads  having  a  mileage  of  over  85,000  miles  state 
that  concrete  is  being  used  to  a  greater  or  less  extent  on  the 
lines  for  which  they  reported.  It  is  the  opinion  of  the  com- 
mittee that  the  reports  indicate  that  its  use  by  railroads  is  on 
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the  increase  and  that  where  it  is  or  has  been  used  it  has  been 
fonnd  to  be  a  suitable  and  economical  form  of  masonry. 

We  wish  to  thank  those  who  have  kindly  furnished  the  in- 
formation for  this  report. 

(Signed) 

W.  A.  Rogers, 

Committee. 


APPENDIX  TO  REPORT  NO.  4. 


Mr.  H.  W.  Parkhurst,  engineer  of  bridges  and  buildings  of 
the  Illinois  Central  Railroad  company,  gave  the  following 
statement  as  to  their  concrete  practice  : 

1st.  We  are  using  both  natural  and  Portland  cement  in  all 
classes  of  construction  mentioned  in  your  question. 

2d.  We  use  natural  cement  only  where  it  is  entirely  buried 
in  the  foundations  and  not  likely  to  be  disturbed,  except  that 
foundation  walls  of  buildings  are  sometimes  put  in,  laying 
brick  in  natural  cement. 

8th.  We  have  generally  used  hand-mixed  concrete  as  the 
pieces  of  masonry  are  so  small  that  the  contractors  would  not 
be  justified  in  setting  up  and  operating  a  mixing  machine.  I 
think  equally  good  results  can  be  obtained  by  hand-mixed  con- 
crete. 

10th.  We  have  no  difficulty  on  account  of  formation  of  cracks 
between  successive  layers  of  concrete. 

12th.  We  have  no  trouble  with  facing  cracking  off  from  con- 
crete. 

13th.  Our  contractors  have  used  molds  made  of  |-inch 
tongued-and-grooved  sheeting,  supported  by  2  x  4  studding, 
placed  at  intervals  of  approximately  two  feet  ;  or  2-inch  dressed, 
tongued-and-grooved  stuff,  approximately  eight  to  ten  inches 
wide,  supported  by  heavier  joists.  Where  £-ineh  sheeting  is 
used,  it  is  usually  not  over  five  inches  wide. 

14th.  We  prefer  not  to  do  concrete  work  after  freezing 
weather  sets  in.  If,  however,  it  is  essential  to  complete  work 
of  this  kind,  we  can  usually  succeed  by  using  salt  in  the  water, 
heating  the  sand  and  taking  care  that  the  concrete  does  not 
freeze  before  it  is  placed  and  thoroughly  rammed  and  the  sur- 
face is  covered   over  with  sand,  boards,  or  sometimes,  with 
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manure,  to  prevent  it  freezing.  The  finished  surfaces  of  con- 
crete will  almost  invariably  scale  and  peel  off,  if  a  temperature 
of  about  20  degrees  F.  exists  within  twenty-four  hours, after 
they  are  finished,  no  matter  how  carefully  the  surface  is 
protected. 

15th.  Frost  usually  scales  and  peels  off  natural  cement  con- 
crete, but  with  reasonable  care  in  protecting  the  work,  as 
above  described,  the  Portland  cement  concrete  is  not  injured 
except  a  slight  scaling  and  peeling  of  'finished  surfaces,  as 
above  mentioned. 

16th.  Concrete  made  in  the  proportions  of  one  part  of  cement, 
two  and  one  half  parts  of  sand  and  six  parts  of  crushed  lime- 
stone takes  about  one  barrel  of  cement  to  the  cubic  yard. 

17th.  Our  work  is  usually  done  by  contract,  and  we  do  not 
keep  a  sufficiently  accurate  force  account  to  state  the  cost  of 
the  work. 

18th.  We  have  recently  done  second-class  bridge  masonry  at 
the  same  cost  per  cubic  yard  as  has  been  paid  for  concrete 
work.  It  is  not  probable  that  this  can  be  done  except  under 
favorable  conditions. 

20th.  Concrete  is  preferable  to  stone  masonry,  on  account  of 
its  greater  cheapness  ;  the  fact  that  the  work  can  be  done  with- 
out the  use  of  derricks  and  heavy  machinery  ;  that  complicated 
structures  can  be  built  by  the  aid  of  molds,  and  that  work  can 
be  handled  in  restricted  quarters,  which  would  be  impossible 
to  carry  on  with  cut  stone.  It  has  a  special  advantage  in 
reenforcing  cut  stone  masonry,  either  bridge  piers,  arch  cul- 
verts, abutments  walls,  parapets,  etc.,  where  a  mold  can  be 
constructed  and  a  good  bond  made  between  the  old  and  the 
new  work. 


EXTRACTS  FROM  SPECIFICATIONS  OF  ILLINOIS  CEN- 
TRAL RAILWAY  FOR  CONCRETE  WORK 

CONCRETE    MATERIALS. 

3.   Concrete  Materials  may  be  classed  as  follows  : 

A. — Crushed  Limestone,  which  shall  be  stone  not  larger  than 
two  inches  in  any  dimension,  properly  crushed,  and  passed 
through  a  rotary  or  other  screen  having  holes  two  inches  in 
diameter.  This  may  be  mixed  with  smaller  crushed  stone  and 
stone  dust  in  the  usual  proportions  as  it  comes  from  the  crusher, 
but  shall  have  no  earthy  or  clayey  matter  mixed  with  it 
.  .  .  Large  pieces  of  fiat  stone  must  not  be  mixed  with  the 
crushed  limestone.     .     .     . 
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B. — Crushed  Granite.  This  shall  generally  be  need  of  two 
sizes  ;  a  fine  crushed  granite  to  be  used  as  a  substitute  for 
sand,  and  a  coarser  size,  particles  of  which  are  not  larger  than 
|  inches  in  greatest  dimensions,  and  to  be  used  as  a  substitute 
for  crushed  limestone  in  making  bridge  seats,  pedestal  stones, 
etc.  All  crushed  granite  shall  be  clean,  entirely  free  from  dust 
and  earthy  or  clayey  matter,  and  each  grade  shall  be  of  practi- 
cally uniform  size.     .     .     . 

C. — Sand  for  concrete  shall  consist  of  clean,  sharp  sand. 
.  .  .  Sand  shall  not  be  rejected  if  containing  occasionally 
pieces  of  small  gravel.  A  sand  is  preferred  which  will  not  pass 
through  a  sieve  having  thirty  meshes  to  the  inch.  Sand  shall 
be  free  from  earth  or  allevial  matter  ;  and,  when  tested  by  stir- 
ring with  water  or  by  rubbing  in  the  hands,  shall  not  show  the 
existence  of  more  than  one  half  of  one  per  cent,  of  loam,  clay, 
or  earth.     .     .     . 

4.  Natural  Cement  Concrete  may  be  used  where  foundations 
are  entirely  submerged  below  low  water  mark  or  where  there  is 
no  risk  of  the  same  being  exposed  to  the  action  of  the  water  by 
cutting  away  tbe  surrounding  earth.  Natural  cement  concrete, 
however,  shall  be  used  only  where  a  firm  and  uniform  founda- 
tion is  found  to  exist  after  excavations  are  completed.  In  all 
cases  where  foundations  are  liable  to  be  exposed  to  the  action 
of  the  water,  or  where  the  material  in  the  bottom  of  the  exca- 
vations is  soft  or  of  unequal  firmness,  Portland  cement  concrete 
must  be  employed  for  foundation  work. 

5.  Natural  Cement  Concrete  shall  usually  be  made  in  the 
proportions  (by  measure)  of  one  part  of  approved  cement  to 
two  parts  of  sand  and  five  parts  of  crushed  stone,  all  of  charac- 
ter as  above  specified.  For  Portland  cement  concrete  founda- 
tions one  part  of  approved  cement,  three  parts  of  sand  and  six 
parts  of  crushed  stone  may  be  used.  Wherever  ...  a 
stronger  concrete  is  required  than  is  above  specified  .  .  . 
a  natural  cement  concrete  of  one,  two,  and  four,  and  a  Portland 
cement  concrete  of  one,  two,  and  five  may  be  substituted  for 
the  above. 

6.  Portland  Cement  Concrete  shall  generally  be  made  for  the 
bodies  of  piers  and  abutments,  for  all  wing-walls  of  same,  and 
for  the  bench  walls  of  arch  culverts,  in  the  proportions  (by 
measure)  of  one  part  of  cement,  two  and  one  half  parts  of  sand 
and  six  parts  of  crashed  stone.  Where  special  strength  may 
be  required  for  any  of  this  work,  concrete  in  the  proportions  of 
one,  two,  and  five  may  be  used.     .     .     . 

7.  For  Arch  Rings  of  arch  culverts  and  for  parapet  head  walls 
and  copings  to  same,  Portland  cement  concrete,  in  propor- 
tions of  one,  two,  and  five,  shall  generally  be  used.  Concrete 
of  these  proportions  shall  also  generally  be  used  for  parapet 
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walls  behind  bridge  rests  of  piers  or  abutments,  and  for  the 
finished  copings  (if  used)  on  wing  walls  of  concrete  abutments. 

8.  Bridge  Seats  of  piers  and  abutments  and  copings  of  con- 
crete masonry  which  are  to  carry  pedestals  for  girders  or  longer 
spans  of  iron  work,  shall  generally  be  made  of  crushed  granite 
and  Portland  cement,  in  the  proportion  (by  measure)  of  one 
part  of  approved  cement,  two  parts  of  fine  granite  screenings, 
and  three  parts  of  coarser  granite  screenings,  the  larger  of 
which  shall  not  exceed  \  inch  in  greatest  dimension. 

MIXING    CONCRETE. 

9.  All  concrete  must  be  mixed  on  substantial  platforms  of 
boards  securely  fastened  together,  so  that  the  various  materials 
of  the  concrete  can  be  kept  entirely  free  from  admixture  of 
foreign  matter.  Hand-mixed  concrete  shall  not  be  made  in 
batches  of  more  than  one  yard  in  each  batch.  The  proper 
amount  of  the  several  kinds  of  material  shall  be  measured  in 
some  way.  .  .  .  The  measurement  of  sand  and  broken 
stone  in  the  ordinary  shallow,  round  bottom  wheelbarrow  will 
not  be  considered  satisfactory,  and  shall  not  be  permitted. 

10.  The  detail  of  mixing  concrete  by  hand  shall  be  generally 
as  follow 8  :  The  proper  amount  of  sand  shall  be  measured  out 
and  spread  upon  the  concrete  platform,  and  the  proper  amount 
of  cement  shall  be  delivered  and  spread  upon  the  same ;  the 
sand  and  cement  shall  be  turned  over  dry,  either  by  means  of 
shovels  or  hoes,  until  they  are  evenly  mixed.  They  shall  then 
be  wet  and  made  into  a  rather  thin  mortar,  and  shall  then 
again  be  spread  into  a  uniform  and  thin  layer  on  the  platform. 
The  stone  (previously  drenched  with  water)  shall  be  spread 
upon  the  mortar,  and  the  whole  shall  be  turned  over  at  least 
twice  .  .  .  before  being  taken  to  be  placed  in  the  work. 
.  .  .  The  water  must  not  be  dashed  upon  the  mass  in  buckets 
or  large  quantities  but  a  spray  or  sprinkler  used.  The  inspec- 
tor shall  insist  that  the  resultant  mixture  of  sand,  cement,  and 
8 tone  is  as  nearly  as  possible  uniform  in  character,  the  mortar 
being  equally  distributed  throughout  the  mass  of  the  stone. 
Also  that  the  mixture  is  neither  too  wet  nor  too  dry.  It  should 
be  of  such  a  consistency  that,  when  thoroughly  rammed,  it  will 
quake  slightly,  but  it  should  not  be  thin  enough  to  quake  in 
the  barrow  or  before  ramming.     .     .     . 

11.  Machine-mixed  concrete  shall  be  of  the  same  general 
consistency  as  the  hand-mixed  concrete  above  specified. 
Proper  precautions  shall  be  taken  to  see  that  the  requisite  pro- 
portions of  the  different  ingredients  are  used.  If  machines  are 
used  which  are  not  provided  with  devices  to  deliver  each  of 
them,  the  process  of  making  concrete  shall  be  as  follows :  The 
proper  amount  of  sand,  cement,  and  stone  for  a  batch  not  to 
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exceed  one  yard  of  concrete  shall  be  delivered  on  the  platform, 
and  roughly  mixed  together  so  that  when  the  dry  mass  is  cut 
down  and  delivered  to  the  mixer  by  means  of  shovels,  proper 
amounts  of  each  of  the  ingredients  are  handled  in  each  shovel- 
ful. 

It  will  not  be  regarded  as  a  satisfactory  process  to  deliver 
crushed  stone,  sand,  and  cement  at  random  to  the  mixer,  with- 
out taking  some  special  means,  as  above  described,  to  insure 
the  delivery  of  the  proper  quantities  of  each  ingredient  as 
nearly  as  may  be  simultaneously. 

MOUIiDS. 

12.  Moulds  of  substantial  character  shall  be  made  in  which 
to  construct  all  concrete  work.  .  .  .  The  face  of  the  mould 
next  to  the  concrete  shall  be  finished  smooth,  plank  which  are 
dressed  at  least  on  one  side  being  employed  for  this  purpose. 
Material  for  the  moulds  shall  be  of  sufficient  thickness,  and 
the  frame  holding  them  shall  be  of  sufficient  strength,  so  that 
they  shall  be  practically  unyielding  during  the  process  of  filling, 
tamping,  etc.  The  different  parts  of  the  frame  work  .  .  . 
may  be  fastened  together  by  tie  rods  extending  through  the 
concrete.  If  such  tie  rods  are  used  they  shall  be  so  designed 
that  no  iron  work  will  be  left  outside  of  the  concrete  or  within 
less  than  two  inches  from  the  face  of  the  same  when  the  moulds 
are  removed.  This  may  be  accomplished  by  sleeve  nut  connec- 
tions which  will  permit  the  removal  of  the  projecting  ends  of 
bolts,  or  rods,  etc.  .  .  .  Another  satisfactory  method  of 
bracing  moulds  is  to  construct  them  with  cross  ties  between 
the  front  and  back,  these  ties  to  be  placed  at  frequent  intervals 
above  the  lower  portion  of  the  mould  and  to  be  removed  as  the 
concrete  is  built  up,  the  studding,  out  of  which  the  moulds  are 
constructed,  being  sufficiently  long  to  extend  above  the  top  of 
the  finished  masonry,  and  at  least  one  set  of  ties  being  used 
above  this  level.  In  general  2-inch  plank,  sized  to  approxi- 
mately If  inch  thickness,  shall  be  used  for  the  facing  of  the 
moulds,  and  studding  for  frames  shall  be  placed  at  intervals 
not  more  than  4  feet  apart.  The  planking  forming  the  lining 
of  the  moulds  shall  invariably  be  fastened  to  the  studding  in 
perfectly  horizontal  lines,  the  ends  of  these  planks  shall  be 
neatly  butted  against  each  other,  and  the  inner  surface  of  the 
mould  shall  be  as  nearly  as  possible  perfectly  smooth  without 
crevices  or  offsets  between  the  sides  or  ends  of  adjacent  planks. 
Where  planks  are  used  a  second  time,  they  shall  be  thoroughly 
cleaned,  and,  if  necessary,  the  sides  and  ends  shall  be  freshly 
jointed  so  as  to  make  a  perfectly  smooth  finish  to  the  concrete. 

PLACING   CONCRETE, 

20.  Concrete  shall  generally  be  placed  in  the  work  in  layers 
not  exceeding  six  inches  in  thickness,  and,  in  general,   one 
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layer  shall  be  entirely  completed  before  another  one  is  com- 
menced. If  delivered  by  wheelbarrows  it  shall  be  dumped  as 
closely  as  possible  where  required,  so  as  to  avoid  as  much  as 
possible  the  handling  or  turning  over  the  same  by  means  of 
shovels  within  the  excavation  or  mould.  Where  it  is  not  prac- 
ticable entirely  to  complete  one  layer  before  commencing  a 
second  one,  a  plank,  six  inches  wide  or  more,  shall  be  securely 
fastened  into  the  excavation  or  mould,  against  which  the  end 
of  the  layer  of  concrete  shall  be  rammed,  thus  providing  for  a 
vertical  joint  in  this  layer  of  concrete,  and  if  a  second  layer 
has  to  be  stopped  short  of  the  full  length  of  the  work,  a  second 
cross  plank,  placed  at  least  one  foot  back  from  the  end  of  the 
first  layer,  shall  be  secured  to  the  excavation  or  to  the  mould, 
against  which  to  ram  the  second  layer  of  concrete.  Layers  of 
concrete  masonry  must  not  be  tapered  off  in  wedge-shaped 
slopes,  but  must  be  built  with  square  ends  in  the  method  above 
described,  and  the  surface  of  each  projection  must  be  finished 
hard  and  smooth,  and  flushed  full  of  mortar,  no  porosities  or 
loose  stone  being  left  thereon.  Layers  must  not  be  made  of 
greater  thickness  than  six  inches  unless  specially  permitted 
and  each  layer  must  be  thoroughly  rammed,  and  the  concrete 
must  be  of  such  consistency  that  heavy  ramming  will  produce 
a  slight  quaking  action.  In  other  words,  the  concrete  must  be 
so  thoroughly  compacted  that  there  will  be  no  pores  or  open 
spaces  between  the  stone  of  which  it  consists,  which  are  not 
thoroughly  filled  with  mortar.     .     .     . 

22.  A  Facing  of  Mortar,  consisting  of  one  part  cement  (by 
measure)  to  two  parts  of  sand,  shall  be  put  in  next  to  the 
moulds,  for  all  Portland  cement  concrete  work  for  piers,  abut- 
ments, arches,  wing  walls,  parapet  walls,  and  any  other  places 
where  directed  ...  to  form  a  finish  for  all  such  parts  of 
the  above  classes  of  work  as  are  to  be  exposed  to  the  weather, 
or  which  are  liable  to  become  so  exposed.  A  similar  facing 
shall  be  used  for  the  top  surface  of  all  concrete  masonry  not 
finished  with  granitoid  work,  and  such  surfaces  shall  be  finished 
in  the  style  of  sidewalk  work. 

The  exact  thickness  of  one  and  one  half  inches  for  this  facing 
shall  be  secured  in  the  following  manner  :  A  piece  of  sheet  iron 
six  inches  in  width  (the  height  of  one  course  of  concrete),  and 
of  any  convenient  length,  say  from  six  feet  upwards,  having 
small  angle  irons,  the  projecting  leg  of  which  shall  be  1  and  \ 
inches  in  width  riveted  to  its  face,  at  intervals  of  about  two  feet, 
and  provided  with  handles  standing  above  the  upper  edge  at  or 
near  each  end  shall  be  furnishd.  .  .  .  This  piece  of  iron 
plate,  if  placed  with  the  projecting  angles  against  the  face  of 
the  mould,  will  leave  a  space  of  1  and  £  inches  between  it  and 
the  mould.  This  space  shall  be  filled  with  mortar  required  for 
facing,  which  mortar  shall  be  mixed  in  small  batches  from  time 
to  time  as  needed  for  the  work.     When  the  space  between  the 
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iron  plate  and  the  mould  is  filled  and  tamped  with  a  shovel  or 
other  tool  to  insure  complete  filling  of  the  whole  space  between 
the  iron  plate  and  the  face  of  the  mould,  and  when  the  layer  of 
ordinary  concrete  is  backed  up  against  this  iron  plate,  it  is  to 
be  withdrawn  by  means  of  the  handles  and  the  whole  mass  of 
concrete  rammed  in  one  uniform  layer.  .  .  •  Mortar  should 
be  of  a  consistency  so  that  it  will  flow  somewhat  freely.  At 
the  same  time  this  mortar  must  not  be  made  so  thin  that  the 
crushed  stone  may  be  forced  through  it  in  the  process  of 
ramming. 

26.  Expansion  Joints. — Where  masonry  structures  are  more 
than  100  feet  in  length,  such  provision  for  expansion  joints 
shall  be  made  as  may  be  specified.  .  .  .  Generally  in  the 
construction  of  large  arches,  or  of  smaller,  long  concret 
arches,  the  work  shall  be  subdivided  into  sections  of  approxi- 
mately 25  feet  in  length,  each  section  being  separated  from  the 
adjacent  one  by  a  vertical  joint  extending  entirely  through  the 
bench  walls,  arch  rings,  etc. ;  but  the  foundation  work  shall  be 
stepped  as  previously  explained,  and  made  in  one  continuous 
monolithic  mass.  Temporary  vertical  partitions  shall  be  put 
into  the  moulds  against  which  the  concrete  shall  be  thoroughly 
rammed,  where  arch  culverts  are  subdivided  into  short  lengths 
as  above  specified,  these  partitions  being  removed  as  each  sec- 
tion is  completed,  and  the  next  adjacent  section  being  rammed 
against  the  concrete  already  constructed  and  set.  The  joints 
thus  made  shall  not  be  flushed  with  mortar,  nor  shall  any 
attempt  be  made  to  make  the  fresh  concrete  adhere*  to  the  older 
work,  it  being  the  intention  that  any  contraction  shall  open,  or 
that  settlement  shall  effect  a  sliding  action  at  such  vertical 
joints,  rather  than  to  break  up  the  concrete  in  the  separate 
sections. 

The  practice  followed  in  concrete  work  on  the  Oregon  Rail- 
road &  Navigation  Co.  is  described  by  Mr.  W.  H.  Kennedy,  chief 
engineer  : 

No.    1.     Portland  cement. 

2.     No  natural  cement  used  on  this  road. 

4.  Bridge  piers  and  abutments,  building  foundations  and 

retaining  walls  ;  are  contemplating  using  same  for 
arch  and  box  culverts. 

5.  Proportions,  1,  3,  and  5  in  abutments,  piers,  and  cul- 

verts ;  1,  3$,  and  6,  and  1,  4,  and  7 in  foundations  for 
light  buildings. 

6.  Have  no  cement  specifications  ;  use  best  brands  of  for- 

eign Portland  only. 

7.  Crushed  rock  to  pass  through  24 -inch  ring  and  clean 

sand  (sharp  and  coarse).     Don't  use  gravel. 

8.  Have  used  hand  mixing  process  only  ;  prefer  hand  to 

machine  mixing,  except  for  very  large  work.  The 
results  in  either  case  are  the  same  if  work  is  well 
prepared. 
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9.     Moderately  dry  mixture. 

10.  No  trouble  whatever ;  if  lower  layer  is  set  or  partly  set 

have  it  roughed  up  with  picks  or  other  tools,  and 
thoroughly  washed  out  with  clean  water  before  start- 
ing new  work. 

11.  Have  made  no  provisions. 

12.  Yes,  we  use  facing  of  mortar  1  to  3  ;  plaster  mortar  on 

inside  of  casing  to  depth  of  about  two  inches  and 
twelve  inches  high  before  concrete  is  deposited,  after 
which  the  facing  is  rammed  with  flat  or  side  ram- 
mers. By  using  this  method  the  facing  is  incorpo- 
rated with  other  mixtures  and  cannot  crack  off. 

13.  Boards,  tougued,  grooved  and  surfaced,  or  surfaced  and 

edged  where  finished  face  is  required,  and  rough  for 
underground  or  inside  abutments. 

14.  Unfavorable. 

15.  Have  noticed  no  bad  effect  whatever  from  frost  after 

concrete  is  set. 

16.  One  and  one  fourth  bbls.  cement  (taking  1  bbl.  at  3? 

cu.  ft),  13.75  cu.  ft.  sand,  and  23.5  cu.  ft.  crushed 
rock. 

17.  About  85c.  labor  at  $2.00.     Labor  consists  in  getting 

the  ingredients  to  mixing  platform,  mixing  and  put- 
ting in  place. 

18.  None  used,  building  stone  too  expensive  to  be  econom- 

ical. 
20.     Concrete  is  perfectly  satisfactory  and  the  most  eco- 
nomical  building  material  for  bridge  foundations 
and  culverts  to  be  had  on  this  road. 

We  have  been  using  concrete  in  construction  of  piers  and 
abutments  the  past  three  years  and  find  the  work  thoroughly 
satisfactory  in  every  respect.  We  use  the  best  brands  of  for- 
eign Portland  cement  only.  The  work  is  located  in  eastern 
Oregon  and  Washington,  a  greater  portion  of  it  in  the  Blue 
Mountains  the  latter  being  subject  to  severe  frosts. 

Extracts  from  the  concrete  specifications  of  the  Oregon  Rail- 
road &  Navigation  Co. 

CONCBETE   PIEBS   AND   ABUTMENT8. 

Concrete. 

Concrete  snail  be  composed  of 

One  barrel  of  Portland  cement,  of  quality  to  meet  the 
approval  of  the  engineer  in  charge. 

Three  barrels  of  clean,  sharp  sand,  and 

Five  barrels  of  sound  and  acceptable  rock  broken  to  size 
that  will  pass  in  any  direction  through  a  two  and  one-half 
inch  (2j-inch)  ring,  and  none  to  be  less  than  one  quarter 
inch  (i-inch)  in  diameter,  to  be  thoroughly  clean  and 
free  from  mad,  dust,  dirt  or  any  earthy  mixture  what- 
ever. 
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Mixing, 

The  concrete  may  be  mixed  by  hand  or  machinery.  Any 
mixing  machine  used  must  be  one  of  proved  efficiency  and  reli- 
ability for  uniform  product.  All  the  component  parts  of  a  con- 
crete batch  must  be  accurately  gauged  as  to  relative  volume. 
Cement  and  sand  must  be  thoroughly  mixed  dry  until  the  whole 
mass  is  of  an  even  or  uniform  color,  and  wetted  broken  stone 
shall  afterwards  be  incorporated  therein,  and  only  enough  water 
added  by  sprinkling  to  uniformly  dampen  the  mass  without  ex- 
cessively wetting  it,  as  may  be  directed  by  the  engineer  in 
charge.  The  amount  of  water  required  will  depend  upon  the 
atmospheric  conditions  of  heat  and  moisture,  and  due  allowance 
must  be  made  therefor. 

In  hand  mixing  the  sand  and  cement  must  be  spread  out 
evenly  upon  a  tight  and  level  platform  to  a  depth  of  from  two 
to  three  inches  and  thoroughly  mixed  dry,  as  above  stated.  The 
wetted  stone  to  be  uniformly  spread  over  the  sand  and  cement. 
Starting  at  the  corners  the  men  shall  with  shovels  turn  the  mass 
away  from  the  centre  and  coming  back  turn  it  towards  the 
centre,  the  mass  being  shoveled  over  in  rows,  care  being  exer- 
cised not  to  heap  the  mass  but  simply  turn  it  over  keeping  the 
original  thickness.  During  the  process  the  sprinkling  is  to  be 
kept  up  to  obtain  required  moisture.  The  operation  to  be  re- 
peated rapidly  and  as  often  as  necessary  to  obtain  a  uniform 
homogeneous  mass  of  concrete  which  must  be  used  as  rapidly  as 
possible.  All  concrete  must  be  deposited  in  irregular  layers  of 
not  more  than  ten  inches  (10  inches)  in  thickness,  and  thor- 
oughly rammed  with  metal  rammers  of  approved  weight  and 
pattern.  The  ramming  must  be  sufficient  to  flush  the  water  to 
the  surface  throughout,  and  to  fill  all  interstices  between  the 
stone- 
When  connection  is  made  with  any  layer  set  or  partially  set, 
the  surface  or  edge  of  such  layer  must  be  broken  or  toothed 
and  thoroughly  wet  down  so  as  to  make  a  joint  fresh  and  close. 
The  coping  course  shall  be  composed  of  cement  mortar  con- 
sisting of  one  part  of  cement  of  quality  as  above  described  and 
two  parts  sand. 

The  outside  surface  or  skin  of  piers  and  abutments  shall  be 
composed  of  cement  mortar  consisting  of  one  part  cement  o 
above  quality  and  three  parts  sand  for  a  depth  of  two  inches 
(2  inches).     The  surface  and  sides  of  coping,  piers,  and  abut- 
ments shall  have  a  neat  and  perfectly  smooth  finish. 

TheGeisel  Construction  Co.  describe  their  practice  in  concrete 
constructions  as  follows  : 

No.  1.  We  have  used  natural  and  Portland  cement  concrete  in 
building  foundations,  retaining  walls,  engine  beds,  culverts, 
bridge  piers,  and  abutments  ;  also,  concrete  arch  bridges  to 
quite  a  large  extent. 
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No.  2.  We  use  natural  cement  concrete  mostly  for  the  lower 
footings  of  the  different  structures  above  mentioned,  provided 
the  place  where  the  concrete  is  to  be  deposited  is  not  too  wet, 
and  the  soil  on  which  the  concrete  rests  is  good  solid  ground. 

No.  3.  The  proportion  for  natural  cement  concrete  is  mostly 
one  part  cement,  two  parts  sand,  and  four  parts  broken  stone  or 
gravel,  or  1  :3  :5. 

No.  4.  Portland  cement  concrete  we  generally  use  for  founda- 
tions of  walls  and  piers  in  wet  pits  or  on  made  ground  ;  also 
for  engine  beds,  retaining  walls,  culverts,  bridge  piers,  abut- 
ments, and  arches. 

No.  5.  We  use  Portland  cement  concrete  in  proportion  of 
1:3:6  in  foundations  below  ground,  1:3:5  for  work  above 
ground,  and  1:2:4  for  arches,  copings,  bridge-seats,  and  pedes- 
tal stone. 

No.  6.  For  Louisville  cement  we  require  a  newly  made,  fine 
ground  cement  capable  of  withstanding  a  tensile  strain  o\  60 
lbs.  per  square  inch  of  section,  when  mixed  neat  and  exposed 
30  minutes  in  air  and  24  hours  in  water. 

For  Portland  cement  we  require  a  cement  which  is  thor- 
ougly  seasoned,  must  not  show  more  than  3  per  cent,  magnesia 
and  not  more  than  2  per  cent,  anhydrous  sulphuric  acid ;  85 
per  cent,  shall  pass  a  sieve  having  10,000  meshes  to  the  square 
inch.  It  shall  withstand  a  tensile  stress  of  400  lbs.  per  square 
inch  mixed  neat  and  exposed  24  hours  in  air  and  6  days  under 
water. 

We  are  somewhat  suspicious  against  cements  showing  such  a 
very  high  test  in  7  days,  and  are  careful  to  select  a  brand  the 
record  of  which  shows  in  long  time  tests  a  constant  tendency  of 
increasing  its  strength. 

No.  7.  Sand  must  be  sharp,  clean,  coarse,  and  silicious,  free 
from  loam  or  dirt,  and  all  foreign  admixtures  to  be  removed  by 
screening  or  washing. 

Gravel  or  broken  stone  must  be  hard,  free  from  all  earthy 
substances,  broken  to  sizes  of  2-inch  cubes  without  large,  flat 
slabs  and  must  be  made  wet  before  being  mixed  with  mortar. 
We  prefer  the  crushed  Macadam  unscreened,  if  the  screenings 
are  perfectly  clean. 

No.  8.  Process  of  mixing :  Spread  the  sand  on  a  platform  of 
wood  or  sheet-iron  from  2  inches  to  4  inches  high  ;  then  spread 
the  cement  all  over  the  sand,  turn  the  sand  and  cement  with 
hoes  and  shovels  at  least  three  times  or  until  the  sand  and  ce- 
ment is  thoroughly  mixed  dry.  Add  water  to  it  and  work  it 
until  the  mixture  is  of  a  pasty  consistency.  Spread  the  mortar 
out  again  to  a  thickness  of  about  3  inches  and  deposite  the 
broken  stone  or  gravel  all  over  the  mortar,  turn  the  whole  mass 
with  shovels  three  or  four  times  or  .until  all  the  stones  or  gravel 
are  coated  with  mortar,  adding  water  sufficiently  to  give  the 
whole  mass  the  necessary  dampness.  If  the  concrete  is  depos- 
ited by  shovels  into  the  trench  or  wooden  mold,  be  careful  not 
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to  scatter  it,  but  by  a  twist  with  the  shovel  keep  it  well  together. 
Deposit  in  layers  of  about  9  inches  and  compact  by  ramming. 
We  do  not  think  that  a  drop  of  16  feet  is  injurious  to  the  con- 
crete ;  it  rather  helps  to  compact  it  Large,  irregular  stones 
bedded  well  in  concrete  give  very  good  results  and  help  re- 
duce the  price.  Care  should  be  taken  to  ram  the  concrete 
thoroughly  around  those  stones  and  that  they  are  clean  and 
wet. 

If  concrete  is  carefully  mixed  by  hand,  you  can  get  as  good  a 
mixture  as  with  any  concrete  mixing  machine,  except  the  one 
which  consists  of  a  cylinder  containing  about  three  dozen  cast- 
steel  balls.  The  cement,  sand  and  rock  is  mixed  dry  for  about 
two  minutes  by  turning  the  cylinder  with  a  six  to  eight  horse- 
power engine  ;  then  water  is  added  and  after  another  turning 
of  three  minutes  the  mixing  is  completed.  Of  course,  mixing 
with  auy  concrete  machine,  provided  the  quantities  are  suffi- 
ciently large,  is  cheaper  than  hand  mixing. 

No.  9.  We  prefer  a  moderately  wet  mixture,  if  too  dry  the 
mortar  gets  brittle,  besides  that  the  cement  requires  a  certain 
quantity  of  water  to  harden  ;  if  too  wet  the  cement  loses  part 
of  its  strength. 

No.  10.  We  have  had  no  trouble  on  account  of  cracks  between 
successive  layers  of  concrete.  Before  putting  new  concrete  on 
concrete  which  has  set  we  thoroughly  clean  and  wet  the  surface 
and  give  it  a  light  sprinkling  of  pure  cement. 

No.  11.  In  long  retaining  walls  vertical  expansion  joints 
ought  to  be  used  every  seventy-five  feet,  which  can  be  so 
arranged  that  they  will  not  be  noticed  on  the  exposed  sides. 

No.  12.  For  concrete  exposed  to  the  weather  we  use  a  mortar 
mixed  1:2.  It  is  best  applied  during  the  progress  of  concret- 
ing, putting  same  against  the  wooden  forms  and  throwing  the 
concrete  against  it.  After  forms  are  removed  apply  a  thin  coat 
of  mortar  1  :2  (sand  sifted),  and  rub  down  with  a  cork  float, 
making  a  neat  sand  finish.  To  avoid  the  fine  season  or  hair 
cracks  often  noticed  on  exposed  work,  a  strip  of  wood  of  a  tri- 
angular shape  measuring  about }  inch  each  side  to  be  nailed  on 
the  wood  form,  dividing  the  face  into  courses  from  4  feet  to 
6  feet  long  and  from  15  inches  to  2  feet  in  height,  thus 
making  the  plastering  of  each  stone  separate  and  after  the  mold 
including  the  strips  are  removed,  the  work  to  be  rubbed  down 
and  covered  up  with  wet  cloth  for  at  least  one  week,  to  keep  the 
air  and  sun  off  while  setting.  Should  any  shrinkage  take  place 
it  will  show  in  the  joint  and  not  on  the  marked  off  stones. 

Plastering  treated  like  the  above  will  not  crack  or  scale  off,  of 
which  we  have  an  example  in  a  60-foot  concrete  arch  bridge. 

No.  13.  We  use  2-inch  white  pine  planks,  surfaced  one  side, 
well  braced.  For  high  piers,  where  standing  braces  cannot  be 
used,  we  use  |-inch  rods  in  gas  pipes.  Bods  can  be  pulled 
out  again  ;  pipes  remain  in  concrete. 

For  brackets,  balusters,  parapets,  etc.,  where  more  than  one 
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piece  is  required,  the  mold  consists  of  different  members  which 
can  easily  be  taken  apart  and  put  together  again. 

No.  14.  Concrete  work  ought  to  be  stopped  when  the  ther- 
mometer falls  below  24  degrees  Fahr.  Experiments  made  by 
the  St.  Louis  water-works  show  that  concrete  mixed  in  freez- 
ing weather,  water  and  sand  heated  and  salt  used,  never  attains 
the  strength  as  when  mixed  in  warm  weather. 

No.  15.  After  Portland  cement  concrete  has  set,  we  have  not 
noticed  any  action  of  frost  on  it ;  but  on  natural  cement  we 
have  noticed  if  the  body  is  not  thoroughly  dry  before  frost  sets 
in  it  will  remain  in  a  soft  condition  even  in  warm  weather  after- 
wards. 

No.  16.  With  one  barrel  of  Portland  cement  we  have  found 
the  following  results : 

Mixture  1:2:4  will  make  19  cubic  feet  of  concrete. 
<«        1:3:5    "        "      25     "         "     "  " 

i<        i  .3  :6    a        tt      28     "         "    "  " 

"       1:2:4  Louisville  cement  will  make  14  cubic  feet  of 
concrete. 

No.  17.  The  labor  of  mixing  and  depositing  one  cubic  yard 
of  concrete  we  found  to  average  seventy-five  cents.  This  in- 
cludes wheeling  the  sand  to  platform,  spreading  the  cement, 
mixing  mortar,  wheeling  and  dumping  Macadam  after  wetting 
same,  mixing  the  whole  mass  and  depositing  and  ramming  it. 
Laborers,  17}  cents  per  hour  ;  foreman,  40  cents  per  hour.  The 
boxing  is  not  included. 

No.  18.  The  difference  in  price  between  stone  and  concrete 
varies  according  to  the  different  structures.  In  abutments, 
where  face  is  coarse  work  and  the  rest  backing  the  difference 
will  be  about  20  per  cent,  in  favor  of  concrete  ;  in  piers  about 
33  per  cent.  ;  in  arches  about  50  per  cent. 

No.  19.  We  have  found  that  good  Portland  cement  concrete 
is  by  far  better,  stronger,  and  especially  more  durable  than 
stone.  We  had  the  occasion  of  taking  out  an  old  natural 
cement  concrete  footing,  and  found  it  to  be  in  such  a  state  that 
dynamite  and  powder  had  to  be  used  to  break  it  up  and  then 
only  small  pieces  at  the  time  got  loose. 

We  had  to  cut  out  a  fly-wheel  pit  made  of  Portland  cement 
concrete  ;  the  stone  cutters  who  were  working  there  quit  work 
after  three  days  because  they  could  not  accomplish  anything  ; 
besides  their  tools  wore  out  so  quick  that  they  had  to  change 
them  every  half  hour.  Finally  we  decided  to  use  quarry  tools 
and  picks,  but  found  that  each  man  could  carry  off  in  a  bucket 
what  he  had  done  during  the  day. 

We  had  to  rebuild  stone  piers  (capstones),  they  being  cracked 
either  by  the  action  of  weather  or  frost  or  by  the  weight  they 
had  to  carry,  and  substituted  concrete  in  their  place. 

No.  20.    We  have  no  reason  why  concrete  should   not  be 
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adopted  for  building  railway  bridges  not  only  for  piers  and 
abutments  but  also  for  arches. 

We  would  also  prefer  concrete  for  heavy  buildings  where 
bricks  are  too  expensive,  and  face  the  outside  work  with  stone 
flaggings  anchored  to  the  concrete  to  give  the  structure  a 
handsome  appearance. 

Mr.  A.  E.  Killam,  inspector  of  buildings  and  bridges  of  the 
Intercolonial  Railway  of  Canada,  replied  to  the  circular  of 
inquiry  as  follows  : 

Question  No.  1. — Yes,  if  good  material  is  used  and  properly 
made.     We  are  using  the  English  Portland  cement. 

Question  No.  2. — We  do  not  use  natural  cement  concrete. 

Question  No.  3. — Not  used  by  us. 

Question  No.  4. — For  piers,  abutments,  culverts,  and  reen- 
forcing  scales,  old  masonry,  foundations,  and  poll  capping. 

Question  No.  5. — The  proportions  vary  as  to  the  class  of 
work  required. 

Question  No.  7. — Clean,  sharp  sand,  machine  or  hand  broken 
stone,  good  clean  gravel  for  the  inferior  class  of  work. 

Question  No.  8. — We  have  no  machine,  but  believe  it  to  be 
the  best  mode  of  mixing. 

Question  No.  9. — Moderately  wet,  a  sticky  mass,  well 
rammed. 

Question  No.  10. — Yes,  have  had  some  trouble  in  this  respect, 
we  thoroughly  wet  the  bottom  layer  and  use  the  first  batch  a 
little  thinner. 

Question  No.  11. — We  use  warm  water  in  cold  weather  ;  also 
heat  the  stone  and  sand  and  sometimes  use  salt. 

Question  No.  12. — We  find  that  by  carefully  ramming  on  the 
first-class  cements,  the  inferior  portions  come  to  the  front  and 
the  weather  does  not  affect  it. 

Question  No.  13. — Three-inch  deals  planed  on  side  next  to 
concrete. 

Question  No.  14. — We  are  unfavorable  to  the  practice  of 
making  concrete  in  freezing  weather  and  only  do  so  in  urgent 
cases. 

Question  No.  15. — We  do  not  use  natural  cement.  After 
being  well  set  all  right. 

Question  No.  17. — Approximately  $2.50,  wages  $1.25  per  day. 
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Question  No.  18. — Varies  as  to  localities  ;  when  stone  is 
scarce,  concrete  is  cheaper. 

Question  No.  20. — We  prefer  good  stone  masonry  in  our  new 
and  permanent  structures,  but  for  obscure  reasons  concrete  can 
often  be  used  to  advantage. 

I  also  send  the  local  government  specification  for  Nova  Scotia 
as  prepared  by  Martin  Murphy,  0.  E.  engineer  for  Nova  Scotia. 


DOMINION    GOVERNMENT    RAILWAYS. 

SPECIFICATIONS  FOB   CONTBACTS  FOB  PUBLIC   WORKS. 


Cement, 
Quality. 


Strength. 


All  cement  used  in  making  concrete  or  mortar  shall 
be  freshly  ground  Portland  cement  of  a  well  known 
and  approved  brand  which  shall  weigh  not  less  than 
110  pounds  to  the  struck  bushel  and  not  less  than 
90  per  cent,  shall  pass  through  a  sieve  containing 
10,000  meshes  per  square  inch.  The  tensile 
strength  of  the  neat  cement  shall  be  not  less  than 
350  pounds  per  square  inch  after  one  day  in  air  and 
six  days  in  water  and  when  mixed  with  three  parts 
of  sand  by  measure,  shall  stand  not  less  than  150 
pounds  per  square  inch  at  the  end  of  14  days. 


ST.   JOHN,   GOV.   ELEVATOR  FOUNDATION. 


Concrete. 


Mixing. 


All  concrete  shall  be  composed  of  the  following 
material :  One  part,  by  measure,  of  Portland  cement 
of  test  specified  above.  Two  parts,  by  measure,  of 
the  best  procurable  sharp  thoroughly  clean  sand. 
Two  parts,  by  measure,  of  very  fine  sharp  gravel  or 
finely  broken  stone  not  larger  than  beans.  Four 
parts,  of  well  broken  limestone  or  granite,  must  be 
freely  broken  and  thoroughly  clean  and  of  quality 
approved  of  by  the  chief  engineer. 

The  sand  and  cement  to  be  first  thoroughly  mixed 
and  rammed  in  place  with  an  iron  rammer  not  more 
than  1$  inches  in  diameter  so  that  when  the  mold 
is  removed  it  will  be  shown  to  have  been  thoroughly 
filled,  and  any  pier  found  to  be  not  thoroughly 
filled  may  be  ordered  to  be  rebuilt.  The  top  of 
piers  to  be  leveled  off  perfectly  true  and  level  with 
pure  cement  after  the  body  of  the  pier  has  set,  but 
this  must  be  done  within  24  hours  from  the  mold- 
ing of  the  pier. 
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EXTRACTS  FROM    THE    NOVA    SCOTIA    BRIDGE  ACT 
OF   1883,   AND  AMENDMENTS  THERETO,    UP 

TO   1899. 

INSTRUCTIONS   FOR   MIXING   CEMENT   CONCRETE. 

Essential  Requirements. 

1.  All  broken  stones,  gravel,  and  sand  mast  be  carefully 
selected  ;  no  soft  friable  sandstone,  soft  slate  or  gypsum  shall 
be  used. 

2.  Any  stone,  gravel,  or  sand  that  enters  into  the  composi- 
tion must  be  free  from  loam  and  all  earthy  ingredients.  If  at 
all  unclean,  it  shall  be  washed  and  the  dirty  water  allowed  to 
run  off. 

3.  Concrete  should  be  a  mixture  that  will  make  nearly  a  solid 
mass  when  properly  mixed,  and  may  be  solidified  by  uniting 
with  it  such  a  quantity  of  cement  as  will  coat  each  and  every 
particle  of  sand,  gravel,  and  stone  and  fill  the  voids  remaining. 

4.  When  gravel  is  used  it  is  best  to  have  it  screened  to  regu- 
lar grades,  so  that  the  proportions  of  sand  required  to  fill  the 
voids  may  be  better  provided. 

Abutments  or  Piers  for  Highway  Bridges. 

The  concrete  will  be  mixed  by  hand  in  the  following  manner  ; 
the  stone  and  sand  will  be  measured  from  an  empty  cement 
barrel : 

Firstly — As  many  barrels  of  broken  stone  or  gravel  as  are 
specified  to  one  of  cement  "will  be  emptied  into  the  trough  and 
spread  over  it  to  a  uniform  thickness. 

Secondly — The  parts  of  sand  to  be  used  are  to  be  emptied  on 
top  of  the  stone  and  leveled  over  it  in  like  manner. 

Ihirdly — One  barrel  of  cement  is  to  be  emptied  over  the  top 
of  both  and  spread  to  a  uniform  thickness  over  the  sand. 

Next,  two  men  with  long-handled  shovels,  standing  opposite 
each  other,  one  on  each  side  of  the  trough,  are  to  commence  at 
one  end  and  turn  the  three  constituents  over,  keeping  a  space 
of  the  full  width  of  the  shovel  as  they  proceed  and  taking  care 
not  to  throw  each  shovelful  in  a  heap,  but  spreadingly,  same  as 
if  covering  seeds.  The  turning  over  in  this  manner  to  be 
repeated,  proceeding  alternately  from  each  end  of  the  trough. 

Upon  the  proper  intermixture  of  the  materials  for  concrete 
in  this  dry  condition  will  largely  depend  a  reliable  concrete  for 
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piers  or  supports  of  bridge  superstructure.  All  component 
parts  of  this  concrete  batch  must  be  accurately  gauged  as  to 
relative  volume  and  incorporated  in  this  dry  state  before  any 
water  is  applied. 

The  next,  and  no  less  important  condition,  to  be  observed  is 
to  not  allow  too  much  water  to  be  poured  over  the  mass.  In 
fact,  water  should  not  be  poured  at  all  on  a  concrete  intermix- 
ture; it  should  be  merely  sprinkled,  and  this  sprinkling 
should  be  continued  with  great  care,  the  operation  to  be 
repeated  only  as  often  as  may  be  necessary  to  convert  the  sand, 
stone,  and  cement  into  a  mortar  which  will  stand  in  a  pile  and 
not  be  fluid  enough  to  move.  During  the  application  of  the 
water,  the  mass  must  be  coustantly  turned  over  with  shovels  in 
the  trough,  proceeding  in  the  same  way  as  described  for  turn- 
ing over  the  dry  intermixture. 

The  abutments  and  piers  are  erected  within  a  skeleton  frame- 
work, closely  boarded  against  the  face  as  the  work  proceeds 
upwards.  They  are  built  of  Portland  cement  rubble  concrete 
faced  with  Portland  cement  fine  concrete. 

The  facing  of  fine  concrete  is  generally  six  inches  in  thick- 
ness, but  may  be  varied,  as  will  be  specified.  It  is  the  concrete 
that  we  have  been  describing  the  manufacture  of,  and  is  to  be 
applied  as  follows  : 

The  rubble  concrete  work  generally  adopted  for  the  highway 
bridge  supports  in  Nova  Scotia  consists  of  fine  concrete  placed 
as  a  rim  of  concrete  within  which  large  stones  weighing  20  lbs. 
and  upwards  are  placed  by  hand. 

These  stones  are  placed  "  rack  and  tooth  "  end  upwards  two 
inches  apart,  and  the  space  between  them  grouted  up  solid 
with  the  rim  to  form  a  compact  mass.  The  fine  concrete  facing 
is  kept  at  least  six  inches  higher  than  the  rubble  concrete  and 
united  with  it  so  as  to  form  one  solid  body.  In  every  instance 
the  top  of  the  pier  or  abutment  is  finished  with  fine  concrete 
for  a  depth  of  1  foot,  6  inches.  The  outer  rim  or  border  of  fine 
concrete  is  first  placed  all  round  the  pier  for  a  height  of  about 
9  inches  and  kneaded  or  rammed  so  that  no  holes  or  cavities 
will  appear  when  the  boards  are  removed,  within  which  the 
large  stones  are  to  be  set,  end  upwards. 

The  courses  should  follow  each  other  as  rapidly  as  possible  in 
order  that  they  may  become  effectually  joined  and  form  finally 
one  monolithic  mass.  When  the  work  is  interrupted  at  the 
end  of  the  day,  and  another  course  of  concrete  is  to  be  laid  the 
following  day,  the  top  of  the  concrete  should  be  covered  and 
kept  wet.  Each  course  should  be  washed  and  all  earthy  matter 
removed  before  the  course  to  follow  is  commenced: 

M.  MtiRpHr, 

Provincial  Engineer. 
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PIEB8   OF   BAIL  WAY   BBIDGES. 


In  otir  highway  bridge  piers  and  abutments  we  use  large 
stones  within  the  body  of  concrete  to  increase  their  lateral 
strength  in  the  streams,  to  resist  timber  jams  and  ice  floes 
where  a  big  heavy  structure  is  necessary.  In  our  railway  piers 
we  have  to  provide  for  much  greater  vertical  as  well  as  lateral 
stress,  and  for  a  much  greater  degree  of  safety,  and  must  there- 
fore have  a  solid  bed — as  if  one  stone — without  any  risk  of 
cleavage  or  of  voids  being  liable  to  occur.  We  must,  therefore, 
in  railroad  work  dispense  with  the  use  of  large  stones  and  con- 
fine ourselves  to  the  employment  of  concrete,  consisting  of 
broken  stones  or  gravel,  sand,  and  cement.  The  following 
remarks  will  apply : 

The  value  of  a  cement  depends  very  largely  on  its  fineness  ; 
the  residue  thrown  out  from  a  2500-per-inch  mesh  should  not 
exceed  10  per  cent.  The  diameter  of  the  wire  is  about  one 
half  the  width  of  the  mesh.  The  voids  in  the  sand  should  be 
filled  by  the  cement.  In  mixing  cement  concrete  it  is  impor- 
tant that  it  should  be  thorough,  that  the  sand  and  other  ingre- 
dients should  be  clean  and  damp,  and  that  each  particle  should 
be  covered  with  cement,  and  their  surfaces  should  be  com- 
pletely covered  with  the  mortar.  Suppose  the  proportions  be 
as  below  : 

1  part  cement,  without  voids.  .         .         .1.0 

2  parts  sand,  30  per  cent,  voids       .         .         .1.4 
4  parts  broken  stone,  50  per  cent,  voids  .     2.0 

Parts  in  mixture  .         .         .4.4 

Concrete  may  be  mixed  by  hand  or  machine,  according  to 
the  quantity  needed  and  the  rapidity  of  requirements.  There 
are  many  machines  now  in. use  of  approved  efficiency,  giving  a 
more  reliable  uniform  production  than  is  likely  to  be  obtained 
by  hand. 

All  concrete  stone  should  be  traprock,  quartzite,  fine  grained 
limestone,  or  other  equally  compact  stone,  or  may  be  a  clean 
screened,  course  gravel.  If  gravel  is  used  it  should  be  screened 
to  ascertain  the  proper  intermixture  of  sand  necessary. 

Mr.  C.  8.  Thompson,  bridge  engineer  of  the  Denver  &  Bio 
Grande  Railroad  Co.,  describes  the  practice  followed  on  that 
railroad  in  the  following  : 

No.  1.  We  have  used  natural  Louisville  cement  with  poor  re- 
salts.  At  present  we  are  using  Utah  Portland  or  Atlas  Portland 
with  good  results.  I  use  concrete  for  all  foundations,  round- 
house pits,  wheel  pits,  and  ash  pits  wherever  possible ; 
use  it  for  foundations  of  bridge  abutments  and  am  in  favor  of 
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using  it  for  abutments  jjn  all  except  the  bridge  seats.  I  attach 
a  copy  of  our  specifications  which  call  for  broken  stone,  but  I 
think  that  good,  clean,  coarse  gravel  answers  the  purpose  about 
as  well  as  broken  stone.  The  above  seems  to  answer  all  ques- 
tions from  1  to  9  inclusive. 

No.  10.  I  have  never  had  any  particular  trouble  on  account  of 
cracks  between  layers. 

No.  11.  No  provision  is  made  for  contraction. 

No.  12.  Regarding  the  facing  of  cement,  I  have  plastered  the 
board  frames  before  putting  on  the  concrete  on  the  inside,  and  at 
other  times  I  have  piled  my  concrete  up  a  short  distance  from 
the  boards  and  filled  this  space  with  grout.  We  have  had  no 
trouble  so  far  from  cracking. 

No.  13.  One-inch  boards  with  any  kind  of  rough  frame 
outside. 

No.  14.  No  particular  experience  regarding  the  mixing  of 
concrete  in  freezing  weather,  but  we  avoid  this  wherever  pos- 
sible. 

No.  15.  Never  saw  any  bad  results. 

No.  16.  I  always  figure  a  cubic  yard  of  broken  stone  will  make 
a  cubic  yard  of  concrete. 

No.  17.  I  cannot  give  you  the  exact  cost  at  present,  but  I  can 
assure  you  that  we  have  not  built  any  concrete  structures  where 
the  price  per  yard  has  been  reported  as  less  than  the  cost  of  the 
proper  amount  of  cement  required  to  build  it,  and  when  I  see 
concrete  reported  at  $2.50  per  cubic  yard  I  think  that  this  must 
be  the  case.  I  find  that  the  last  job  completed  on  this  road  was 
as  follows  : 

Roundhouse  foundation,  wheel  pit,  and  roundhouse  pits, 
$3.90  per  cubic  yard. 

Turn-table  circle  built  under  existing  tracks  and  outside  of  a 
smaller  circle,  $4.60  per  yard. 

We  paid  $3.00  for  masons  and  $2.00  for  laborers  on  this  work. 
Cement  $3.30  per  barrel. 

No.  18.  Concrete  is  considerably  cheaper  than  stone  masonry. 

No.  20.  No  objections. 

Extracts  from  the  concrete  specifications  of  the  Denver  & 
Bio  Grande  Railroad  Co. : 

For  bridge  foundations  where  concrete  is  used  it  shall  be 
formed  of  the  following  proportions  by  actual  measurement,  and 
shall  be  mixed  and  laid  in  the  following  manner: 

Utah  Portland  cement,  one  part,  clean  sharp  sand,  two  parts, 
stone,  broken  with  crusher  to  pass  through  a  2^-inch  ring,  six 
parts. 

The  sand  and  cement  shall  be  thoroughly  mixed  while  dry 
until  the  mass  assumes  an  even  color  when  a  sufficient  quan- 
tity of  water  shall  be  added  to  form  a  paste  as  stiff  as  shall  be 
found  to  give  best  results. 

Before  the  stone  is  used  it  shall  be  thoroughly  washed  and 
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while  wet  shall  be  thoroughly  mixed  with  the  sand  and  cement 
mortar  and  turned  over  with  shovels  often  enough  to  secure  a 
complete  covering  of  every  particle  of  stone. 

The  concrete  shall  be  mixed  in  batches  which  shall  not  con- 
sist of  more  than  can  be  put  in  place  and  thoroughly  rammed 
before  it  has  begun  to  set. 

No  batch  of  concrete  which  has  been  mixed  more  than  thirty 
minutes  or  which  has  begun  to  set  shall  be  used. 

The  concrete  shall  be  deposited  in  layers  of  not  less  than  7 
nor  more  than  12  inches  and  each  layer  shall  be  rammed  until  a 
film  of  water  appears  on  the  surface. 

No  traveling  or  wheeling  over  the  concrete  shall  be  permitted 
until  it  is  well  set,  and  then  only  when  protected  by  suitable 
planking. 

Mr.  Max  Toltz,  mechanical  engineer  of  the  Great  Northern 
Railway  Line,  describes  their  practice  in  the  following  : 

No.  1.  The  Great  Northern  Railway  has  used  natural  and 
Portland  cement  concrete  in  building  foundations,  abutments, 
bridge  piers,  culverts,  and  arches. 

No.  2.  Natural  cement  concrete  is  used  in  foundations  and  in 
the  abutments  of  bridges. 

No.  3.  If  crushed  sand  rock  is  used,  proportions  are,  one 
cement,  two  sand,  and  four  and  one  half  crushed  stone.  If 
crushed  limestone  is  used  the  latter  proportion  is  raised  to  five. 

No.  4.  Portland  cement  concrete  is  used  for  foundations, 
bridge  piers,  and  pedestal  piers,  and  where  Portland  cement  is 
cheaper  than*  natural  cement  on  account  of  the  haulage,  Port- 
land cement  concrete  is  used  in  abutments  and  culverts  also. 

No.  5.  Proportions  are,  one  cement,  three  sand,  and  six 
crushed  stone.  The  following  rule  always  governs  the  propor- 
tions :  The  voids  of  the  sand  must  be  filled  with  oement  and 
the  voids  of  the  crushed  stone  to  be  filled  with  sand.  A  little 
experimenting  is  done  in  that  respect  before  work  is  begun. 

No.  8.  Mixing  is  done  mostly  by  hand,  by  putting  on  wooden 
platform  the  proper  amount  of  cement  and  the  proper  amount 
of  sand  for  one  batch.  This  is  thoroughly  mixed  in  dry  state, 
then  wetted  somewhat  and  the  proper  amount  of  crushed  stone 
added.  This  is  thoroughly  mixed  by  turning  it  over  with  the 
shovel,  working  forth  and  back  about  twice.  Only  at  the  new 
Cascade  tunnel,  which  is  being  lined  with  concrete,  sides  as 
well  as  arch,  concrete  mixers  are  used  on  account  of  the  large 
output.  Concrete  mixing  machinery  is  D  No.  6  Gates.  Good 
results  are  obtained  in  both  cases. 

No.  9.  It  depends  on  the  conditions.  If  concrete  is  deposited 
into  water,  conditions  such  as  occur  in  foundation  work,  it  will 
be  deposited  in  dry  state.  Concrete  is  rammed  in  every  case 
until  water  is  brought  to  surface. 

No.  10.  We  have  not  experienced  any  trouble  on  account  of 
cracks  forming  between  successive  layers  of  concrete. 
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No.  11.  None. 

No.  12.  Concrete  piers  exposed  to  the  weather  are  not  faced. 
Concrete  is  put  in  the  frames  in  such  shape  that  the  face  of  the 
piers  has  a  smooth  and  compact  surface  after  ramming. 

No.  13.'  The  frame  consists  of  timbers  4  inches  to  6  inches 
square  the  side  of  which  nearest  the  concrete  is  planed.  This 
is  for  bridge  piers  and  pedestal  piers.  For  abutments 
2-inch  or  3-inch  planks  are  used,  all  braced  from  the  outside. 

No.  14.  Do  not  think  it  good  practice  to  make  concrete  in 
freezing  weather,  although  at  times  we  nave  been  obliged  to 
carry  out  work  during  winter  time.  We  have  taken  great  pre- 
cautions to  guard  against  freezing  of  concrete,  which  has  been 
protected  by  a  layer  of  manure  or  sand  during  night.  The  ex- 
perience has  shown  that  when  concrete  freezes  during  construc- 
tion it  thaws  out  in  the  spring  and  resets  again. 

No.  15.  The  action  of  frost  on  natural  cement  concrete  after 
it  has  set  is  detrimental  to  the  substantiality  of  construction. 
In  some  cases  such  concrete  had  to  be  removed. 

No.  16.  One  and  one  half  barrels  of  natural  cement  is  re- 
quired to  make  one  cubic  yard  of  concrete  aud  1.2  barrels  of 
Portland  cement  to  make  one  cubic  yard  of  concrete. 

No.  17.  The  lowest  figure  of  cost  for- labor  of  mixing  and 
placingper  cubio  yard  of  concrete  is  $2. 25  at  the  rate  of  $1.75  per 
day  for  labor. 

No.  18.  Natural  cement  concrete  at  the  present  price  is  $6.00 
and  $6. 50  per  cubic  yard  and  Portland  cement  concrete  about  $8 
per  cubic  yard.  Wherever  this  price  beats  cost  of  masonry  con- 
crete is  used. 

No.  19.  A  few  years  ago  experiments  were  made  by  reducing 
amount  of  cement  in  concrete  by  adding  a  certain  amount  of 
trass  or  lava  ash  which  is  found  in  the  neighborhood  of  Yank- 
ton, S.  D.,  on  Nebraska  side  of  the  Missouri  river.  This  trass 
improved  the  cement  quite  considerably  but  after  awhile  the 
concrete  would  crack.  I  know  personally  that  many  experi- 
ments in  this  line  have  been  made  in  Germany. 

No.  20.  I  do  not  see  any  reason  against  use  of  concrete  in 
railway  bridges  or  building  work  if  such  concrete  is  properly 
prepared,  mixed,  placed,  and  handled. 

Extracts  from  the  specifications  of  the  Great  Northern  Bail- 
way  : 

Cement. 

American  Hydraulic  Cement:  The  cement  shall  be  of  the 
best  quality  of  American  hydraulic  cement,  equal  to  the  best 
brand  of  Louisville,  newly  manufactured  and  well  ground.  The 
neat  test  for  twenty-four  hours  shall  show  a  tensile  strength 
per  square  inch  of  not  less  than  seventy-five  lbs.,  and  for 
seven  day  neat  test,  not  less  than  one  hundred  and  thirty 
lbs.  per  square  inch.  The  cement  shall  be  so  finely  ground 
that  not    more  than  twelve    per    cent,   residue   will  be  left 
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when  sifted  through  a  wire  sieve  haying  twenty-five  hundred 
meshes  per  square*  inch,  and  not  more  than  twenty-five 
per  cent,  residue  when  sifted  through  a  similar  sieve  having 
ten  thousand  meshes  per  square  inch. 

Imported  or  American  Portland  Cement  :  Shall  show  a  ten- 
tile  strength  per  square  inch  of  not  less  than  four  hundred  (400) 
lbs.  in  a  seven  day  neat  test.  The  cement  shall  be  so  finely 
ground  that  not  more  than  ten  per  cent,  residue  will  be  left 
when  sifted  through  a  wire  sieve  having  ten  thousand  meshes 
per  square  inch. 

Concrete. 

Concrete  shall  be  composed  of  one  part  of  American  hy- 
draulic cement,  two  parts  of  clean,  sharp  sand,  and  four  and 
one  half  parts  of  broken  stone,  deposited  in  six-inch  level 
layers  well  tamped  and  bedded. 

If  Portland  cement  is  used  the  concrete  will  be  composed  of 
one  part  of  Portland  cement,  two  parts  of  clean,  sharp  sand, 
and  six  parts  of  broken  stone,  deposited  in  the  same  manner  as 
before  outlined. 

The  stone  used  in  the  concrete  shall  be  sound,  clean,  and  free 
from  dust  and  dirt,  and  broken  so  as  to  pass  every  way  through 
a  two  and  one  half  inch  ring.  The  quantities  are  to  be  meas- 
ured, not  estimated,  into  a  suitable  box,  mixed  under  the 
direction  of  the  engineer  or  inspector. 

Major  Frederic  V.  Abbott,  corps  of  engineers,  made  the  fol- 
lowing statement  with  regard  to  his  practice : 

No.  1.  I  have  used  natural  and  Portland  cement  concrete  in 
building  high  retaining  walls  and  the  structures  pertaining  to 
modern  sea  coast  batteries,  and  Portland  cement  concrete  iu 
connection  with  gun  platforms  under  modern  heavy  sea  coast 
ordnance  and  in  the  construction  of  work  to  be  exposed  to  the 
action  of  flowing  water. 

No.  2.  I  think  the  natural  cement  concrete  is  well  adapted  to 
the  construction  of  very  massive  work  on  land  where  weight  and 
mass  are  of  special  importance. 

No.  3.  In  making  natural  cement  concrete,  I  found  a  very 
excellent  mixture  to  be  one  and  one  half  barrels  Bosendale 
cement  (I  have  used  Beech,  Hoffman,  and  Old  Newark  brands 
in  these  proportions),  4  barrels  of  sand,  1  barrel  of  fine  crushed 
stone  (the  size  that  is  passed  through  a  |-inch  sieve  and  is 
retained  on  a  J -inch  about),  and  4  to  6  barrels  of  the  hard 
crushed  stone  passing  a  2  £-inch  ring.  These  proportions  were 
used  with  a  sand  for  the  mortar  so  fine  as  to  be  almost  like 
flour,  no  other  being  available  ;  the  resulting  concrete  was  hard, 
sound,  and  heavy.  With  a  different  character  of  building  sand 
the  proportions  would  have  to  be  considerably  changed.  The 
rule  that  I  follow  in  proportioning  is  to  make  a  mortar  of  sufli- 
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cient  strength  to  serve  the  purpose  in  Land,  and  then  to  incor- 
porate with  this  mortar  as  much  broken  stone  as  is  possible  and 
still  leave  a  concrete  -which  can  be  compacted  thoroughly  under 
the  rammer.  I  found  this  varied  greatly  if  we  used  gravel  or 
broken  stone,  and  also  on  the  size  in  which  the  broken  stone 
comes.  It  is  sometimes  necessary  to  change  the  proportions  in 
the  middle  of  a  piece  of  work  in  case  the  stonefrom  the  crusher 
runs  particularly  large,  as  is  the  case  when  the  jaws  are  worn. 

No.  4.  Portland  cement  concrete  I  believe  should  be  used 
wherever  great  strength  is  required,  where  the  strain  is  to  be 
brought  on  the  structure  within  a.  comparatively  short  time  after 
the  concrete  is  placed  in  the  mold,  and  where  the  erosion  by 
running  water  containing  grit  in  suspension  is  to  be  resisted. 

No.  5.  The  remarks  regarding  the  proportions  of  Rosendale 
cement  apply  to  this  question.  Under  ordinary  conditions  a  1 
to  3  mortar  is  sufficiently  strong  for  any  ordinary  use,  and  the 
proportion  of  stone  should  be  regulated  exactly  as  in  the  case 
of  the  natural  cement  concrete.  Under  the  base  rings  for  the 
12-inch  modern  mortars,  I  used  a  concrete  composed  of  1  part 
Portland  cement  to  l£  parts  of  good,  sharp  building  sand,  to  2 
parts  of  fine  broken  granite,  the  largest  pieces  being  about 
f -inch  cube,  the  smallest  about  £-inch  cube.  This  material  was 
put  in  place  quite  dry  and  in  2-inch  layers  and  rammed  very 
heavily  with  steel-faced  rammers.  After  the  material  was  a 
month  old  it  cut  nearly  as  hard  as  granite.  At  the  expiration 
4  months,  the  4  mortars  founded  on  this  class  of  concrete  were 
fired  without  producing  a  crack  or  a  shiver  at  any  point.  The 
mortars  threw  a  shell  weighing  a  thousand  pounds  a  distance  of 
4 \  miles.  The  surface  of  concrete  supporting  the  recoil  was  a 
ring  15  feet  in  diameter  on  the  outside  and  11  feet  inside  diam- 
eter. The  ring  was  about  IB  inches  high  and  unsupported  at  the 
sides. 

No.  7.  My  most  prominent  requirement  as  to  sand,  gravel, 
and  stone  or  other  aggregate  is  freedom  from  dirt,  loam,  or  clay. 
In  sand  I,  of  course,  prefer  a  sharp,  clean  sand,  reasonably 
coarse,  with  a  sufficient  proportion,  however,  of  small  particles 
of  suitably  varied  sizes.  I  found,  however,  that  very  good 
concrete  can  be  made  with  a  sand  absolutely  devoid  of  sharp- 
ness and  of  quite  fine  grain,  provided  it  is  free  from  clay,  loam, 
or  vegetable  matter.  Oravel  should  be  composed  of  suitably 
sized  pebbles  of  any  good  hard  stone.  The  stone  should  be 
preferably  screened  and  sorted  in  sizes.  It  is  advantageous  to 
have  a  considerable  proportion  of  stone  as  large  as  a  5-inch 
cube,  another  proportion  of  stone  that  will  pass  a  3-inch  or  2\- 
inch  Ting,  another  proportion'  of  which  the  larger  particles 
should  be  about  1-inch  and  the  smaller  about  \.  The  re- 
maining product  of  the  crusher  is  the  very  best  quality  of  build- 
ing sand  and  can  be  used  to  great  advantage  in  making  the  con- 
crete. The  only  disadvantage  of  taking  the  product  exactly  as 
it  comes  from  the  crusher  is  that  the  fine  material  will  irretriev- 
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ably  settle  to  the  bottom  every  time  it  rains,  and  it  is  impossible 
under  these  circumstances  to  make  a  concrete  of  an  uniform 
composition.  It  costs  but  little  more  to  sort  the  material  by  suit- 
ably screening  directly  at  the  crusher  and  then  the  composition 
of  the  concrete  is  absolutely  under  control  at  all  times. 

No.  8.  I  believe  thoroughly  in  the  cubical  box  mixer,  or  any 
other  form  in  which  you  put  a  definite  amount  of  material,  mix 
it,  and  then  discharge  it ;  and  I  do  not  believe  at  all  in  the  con- 
tinuous concrete  mixers, — one  batch  is  liable  to  be  rich  in  mor- 
tar and  the  next  almost  destitute  of  it.  I  have  had  nothing  but 
satisfactory  experience  with  the  cubical  box  mixer.  I  find  it 
advantageous  to  turn  the  box  mouth  up,  put  in  the  water,  and 
dump  on  this  the  carload  of  mixed  materials  sufficient  in  quan- 
tity to  make  a  cubic  yard  of  concrete  rammed  in  place  if  a  4-foot 
cubical  box  mixer  is  used  ;  the  door  is  then  shut  and  the  box 
turned  over  about  16  or  17  times  in  3  minutes ;  it  is  then 
dumped  into  a  car  below  by  opening  the  door.  By  putting 
the  water  in  first  and  the  material  on  it,  much  less  loss  occurs 
by  leakage  through  the  door  the  first  two  or  three  revolu- 
tions of  the  mixer.  I  believe  that  machine-mixed  concrete  is 
in  every  way  superior  to  hand-mixed,  as  well  as  being  cheaper. 
It  is  advantageous,  if  the  rate  of  work  permits,  to  continue 
mixing  the  concrete  for  ten  minutes  instead  of  three,  but  under 
ordinary  circumstances  the  rate  of  progress  is  limited  by  the 
capacity  of  the  mixer,  and  I  have  found  that  16  or  17  revolutions 
in  three  minutes'  time  will  give  a  very  thoroughly  mixed 
product. 

No.  9.  I  prefer  a  moderately  wet  mixture.  By  moderately 
wet  I  mean  a  concrete  which  will  not  quake  under  heavy  ram- 
ming, but  which  will  become  quakey  ooncrete  by  the  addition  of 
a  very  small  quantity  of  water  to  each  charge.  I  think  that  the 
fault  of  too  dry  concrete  is  more  dangerous  than  too  wet,  but 
the  best  results  I  have  secured  have  been  obtained  with  the 
degree  of  plasticity  I  have  tried  to  describe, — that  is,  just  wet 
enough  so  that  it  will  not  quake. 

No.  10.  I  have  found  it  absolutely  impossible  to  make  a  layer 
of  Portland  cement  concrete  adhere  to  Bosendale  cement  con- 
crete underneath  it,  no  matter  how  thick  the  layer  of  Portland 
cement  concrete  on  top  was.  I  have  never  found  any  method 
of  causing  permanent  adhesion.  Even  the  attempt  to  pass  from 
Bosendale  cement  concrete  to  Portland  cement  concrete  by  put- 
ting in  one  layer  mixed  half  and  half  failed.  In  this  case  I  had 
two  cracks,  one  between  the  Bosendale  and  the  hybrid  concrete 
and  one  between  the  hybrid  concrete  and  the  pure  Portland 
cement  concrete. 

I  have  never  had  any  trouble  with  horizontal  cracks  between 
successive  layers  of  Bosendale  on  Bosendale  or  Portland  on 
Portland,  but  I  have  seen  old  concrete  apparently  entirely  free 
from  such  layers  removed  by  blasting  and  the  fracture  always 
occurred,  as  was  evident  to  the  eye,  along  the  original  layers  or 
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planes.  If  a  lower  layer  has  started  to  set  only,  I  make  no 
special  provisions  for  adherence  to  the  next  layer.  If,  however, 
the  lower  layer  has  set  over  night,  I  wash  the  upper  snrface  of 
the  concrete  thoroughly  with  a  hose,  using  not  sufficient 
pressure,  however,  to  wash  out  the  cement.  (This  refers  espe- 
cially to  Bosendale  cement,  much  less  care  is  required  with 
Portland.)  While  the  upper  surface  is  thoroughly  wet  I  then 
dust  on  from  a  shovel  some  neat  cement  and  brush  it  over  the 
surface  with  a  broom,  making  sure  that  no  dry  cement  is  left,  that 
there  is  moisture  enough  to  con  vert  this  dry  cement  into  a  grout. 
On  this  grout  the  next  layer  is  laid. 

No.  11.  I  do  not  make  any  continuous  monolithic  concrete 
work  longer  than  about  12  or  14  feet  in  this  latitude.  Further 
south  I  have  found  that  blocks  40  feet  long  can  be  relied  on  not 
to  split  with  changes  of  temperature.  In  dividing  the  mono- 
lithic concrete  structure  up  into  parts,  I  have  the  lines  of  joint 
of  such  shape  as  to  interlock  them  and  still  permit  expansion 
and  contraction  ;  in  other  words,  they  are  slip  joints.  I  produce 
the  planes  of  weakness  by  building  alternate  blocks  originally, 
then  coming  back  and  filling  in  intermediate  blocks.  I  have 
found  no  trouble  in  adhesion  of  new  blocks  to  the  first  set  and 
no  preparation  of  the  surface  of  the  first  set  is  necessary  to 
prevent  adhesion. 

No.  12.  Up  to  the  present  time  I  have  never  used  any  special 
facing  for  concrete  exposed  to  the  weather  beyond  care  in  the 
placing  of  the  concrete  in  the  mold,  keeping  the  stones  back 
from  the  front  face  by  ramming  with  a  Bpecially  thin,  wedge- 
shaped  rammer  and  selecting  the  material  as  it  fell  so  that  no 
large  stones  should  get  near  the  surface.  With  concrete  put  in 
in  this  way,  I  have  never  had  any  trouble  with  the  surface  crack- 
ing off,  and  with  care  a  perfect  surface  can  be  obtained.  Great 
emphasis  should  be  put  on  the  word  "  care,"  for  without  eternal 
watching  the  surface  will  be  exceedingly  poor. 

No.  13.  I  have  used  all  varieties  and  kinds  of  concrete  molds, 
and  do  not  see  that  any  general  rule  for  their  designing  can  be 
given.  I  believe  in  an  impervious  lining  to  the  mold,  prefer- 
ably a  sheet  steel.  At  the  present  time  I  am  experimentally 
trying  No.  16  galvanized  sheet  steel,  but  have  not  yet  had 
the  practical  experience  to  say  whether  this  is  thick  enough.  I 
know  that  sheet  steel  &  inch  thick  does  give  admirable  results. 

No.  14.  I  have  carefully  avoided  having  any  experience  in 
putting  in  concrete  in  freezing  weather.  I  have  seen  remark- 
able results  obtained  by  other  people,  but  have  not  cared  to  risk 
the  chances  in  any  work  of  my  own. 

No.  15.  I  made  some  experiments  this  winter  on  the  freezing 
of  small  concrete  cubes  made  of  Portland  cement  and  frozen 
every  night  and  melted  every  day,  the  first  exposure  being  24 
hours  after  placing  in  the  mold.  They  did  not  seem  to  have 
been  injured  by  the  freezing  except  in  one  case,  which  was  badly 
cracked. 
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No.  16.  The  quantities  given  in  my  answer  to  the  third  ques- 
tion will  produce,  when  thoroughly  rammed,  about  .95  of  a 
cubic  yard  of  concrete. 

Considerable  information  in  connection  with  the  latter  ques- 
tions will  be  found  in  my  report  to  the  chief  of  engineers, 
beginning  on  page  675,  Annual  Report  of  Chief  of  Engineers, 
U.  S.  Army,  for  1897. 

Extracts  from  the  cement  specifications  of  the  U.  S.  engineer's 
office  at  St.  Paul,  Minn.,  dated  December  2,  1899  : 

42.  The  cement  shall  be  first  quality  Portland  cement,  fresh, 
dry,  finely  ground,  and  free  from  lumps. 

43.  The  cement  must  be  put  up  in  strong,  durable  bags,  well 
lined  with  paper,  so  as  to  be  reasonably  secure  from  air  and 
moisture.  Each  bag  shall  be  labeled  with  the  name  of  the  brand 
and  of  the  manufacturer.  Any  bags  torn  or  not  properly  sewed 
or  tied  at  the  the  time  of  the  delivery  will  be  rejected. 

47.  No  cement  will  be  considered  which  shows  Unal  set  in 
less  than  one  hour,  of  which  less  than  90  per  cent,  will  pass 
through  a  sieve  of  100  meshes  to  the  inch,  the  wire  being  No. 
40  Stubb's  wire  gauge,  or  which  does  not  show  the  following 
strength : 

Standard  briquettes  prepared  from  neat  cement  must  develop 
tensile  strength  per  square  inch  as  follows  : 

After  being  kept  in  the  air  twenty-four  hours,  200  pounds. 

After  being  kept  in  the  air  twenty-four  hours  and  in  water 
six  days,  375  pounds. 

After  being  kept  in  the  air  twenty-four  hours  and  in  water 
twenty-seven  days,  500  pounds. 

Briquettes  prepared  from  one  part  of  cement  and  three  parts 
sand  (by  weight)  must  develop  tensile  strengths  per  square  inch 
as  follows  : 

After  being  kept  in  air  twenty-four  hours  and  in  water  six 
days,  125  pounds. 

After  being  kept  in  air  twenty-four  hours  and  in  water  twenty- 
seven  days,  175  pounds. 

The  sand  used  in  preparing  test  specimens  will  be  standard 
crushed  quartz  sand,  of  such  fineness  that  it  will  pass  a  No.  20 
sieve  and  be  retained  on  a  No.  30  sieve.  The  standard  sand 
shall  be  supplied  free  of  aU  charge  by  the  contractor. 

48.  A  cement  that  cracks  or  checks  when  made  into  thin  pats 
on  a  piece  of  glass,  or  which  develops  undue  heat  when  mixed 
with  water,  will  not  be  accepted.  The  cement  may  be  subject 
to  such  other  tests  for  soundness  as  the  engineer  officer  in 
charge  may  direct,  including  the  "  boiling  test." 

49.  The  cement  must  not  have  its  initial  set  within  thirty 
minutes,  nor  its  final  set  within  one  hour  of  the  time  water  is 
first  added  to  it,  and  when  the  pat  is  kept  in  a  moist  air  at  a 
temperature   of    between   65   degrees    Fahr.    and   70    degrees 
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Fakr.  The  "initial  set"  and  "  final  set"  as  used  above  being 
interpreted  to  mean  the  time  when  the  pat  of  cement  will  allow 
a  wire  one  twelfth  of  one  inch  in  diameter,  weighted  to  one 
fourth  of  a  pound,  and  wire  one  twenty-fourth  of  an  inch  in 
diameter,  weighted  to  one  pound  respectively,  to  rest  upon  it 
without  penetration. 

Mr.  L.  F.  Goodale,  chief  engineer  of  the  Hannibal  &  St. 
Joseph  Railroad  company,  gave  the  following  statement : 

1st.  We  have  been  and  are  using  natural  and  Portland 
cement  concrete  in  building  foundations,  bridge  piers,  abut- 
ments, and  similar  structures. 

2d.  Use  natural  cement  concrete  for  foundations  of  buildings, 
in  bridge  piers,  and  abutments  and  similar  structures. 

4th.  Portland  cement  concrete  in  building  foundations, 
bridge  piers,  abutments,  and  similar  structures. 

9th.  Prefer  moderately  wet  mixture  of  concrete. 

10th.  Have  had  no  trouble  on  account  of  cracks  forming  be- 
tween successive  layers  of  concrete. 

11th.  Have  made  no  provisions  for  expansion  and  contrac- 
tion. Would  do  so,  however,  in  a  long  stretch  of  concrete 
wall. 

14th.  Concrete  materials  can  be  mixed  and  handled  much 
cheaper  in  warm,  or  moderately  warm,  than  in  freezing 
weather.  It  can,  however,  be  mixed  and  used  very  satisfacto- 
rily in  freezing  weather  if  the  freezing  weather  continues  dur- 
ing the  whole  of  the  process,  but  if  the  weather  changes  a 
great  deal  from  freezing  to  thawing  and  vice  versa,  it  is  very 
objectionable. 

15th.  Have  noted  nothing  peculiar  in  the  action  of  any  sort 
of  concrete  on  account  of  frost  after  concrete  has  set. 

17th.  Unknown.  Last  fall  we  contracted  Louisville  cement 
concrete  for  $5  and  Alsen's  Portland  concrete  for  about  $7  per 
cubic  yard. 

18th.  Concrete  will  oost  from  $3  to  $5  per  cubic  yard  less 
than  good  stone. 

20th.  Concrete  is  very  convenient  to  handle  in  bridge  and 
building  work,  and  beside  it  is  cheaper  than  suitable  stone. 

The  work  of  mixing  and  putting  in  place  can  generally  be 
done  by  unskilled  labor. 

No  derricks  are  required  in  handling  the  materials  and  the 
concrete  can  be  easily  built  into  most  any  shape  desired. 
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EXTRACTS  FBOM  THE  SPECIFICATIONS  FOR  A  CON- 
CRETE WALL  BUILT  BY  THE  HANNIBAL  & 
ST.   JOSEPH  R.   R.   CO. 

SAND. 

Sand  will  be  clean,  course,  and  sharp,  and  will  be  screened 
on  the  site  of  the  work  if  necessary. 

CEMENT. 

Cement  will  be  of  the  best  quality  of  freshly  ground  hydraulic 
cement,  and  will  be  equal  in  quality  to  the  best  brand  of  Louis- 
ville cement. 

Cement  will  be  subject  to  test  by  the  railroad  company  and 
must  stand  a  tensile  stress  of  fifty  (50)  pounds  per  square  inch 
of  sectional  area  on  specimen  of  neat  cement  allowed  a  set  of 
thirty  minutes  in  air  and  twenty-four  (24)  hours  under  water. 

Cement  will  be  delivered  on  the  work  in  original  packages 
and  must  be  carefully  protected  from  moisture. 

BROKEN    STONE. 

Stone  will  be  hard,  sound,  and  durable ;  will  be  thoroughly 
screened  over  a  three  fourths  ($)  inch  mesh  wire  screen,  and 
will  be  free  from  mud,  clay,  dust,  or  any  earthy  admixture 
whatever. 

Eighty  per  cent.  (80)  of  the  stones  will  pass  through  a  ring 
two  (2)  inches  in  diameter,  and  the  remainder  through  a  ring 
three  (3)  inches  in  diameter. 

CONCRETE. 

Concrete  will  consist  of  one  measure  of  cement,  two  measures 
of  sand,  and  about  four  measures  of  broken  stone.  Cement  and 
sand  will  first  be  thoroughly  mixed  dry  in  a  clean,  tight  box 
with  hoes  or  by  shovels ;  water  will  then  be  added  to  make  a 
good  stiff  mortar  and  will  be  thoroughly  worked  to  ensure  a 
good  mixture  ;  broken  stone  thoroughly  wet  will  then  be  added 
to  the  mortar,  and  the  materials  turned  with  shovels  until  the 
mixture  is  uniform  and  each  stone  covered  with  mortar. 

After  mixing,  concrete  will  be  quickly  laid  in  horizontal 
layers  not  exceeding  nine  (9)  inches  in  thickness,  and  will  be 
thoroughly  rammed  until  the  water  rises  freely  to  the  top. 

Mortar  must  be  used  immediately  after  being  mixed,  and 
under  no  pretext  will  mortar  be  used  which  requires  retemper- 
ing. 

In  freezing  weather  all  ice  will  be  removed  from  the  materials 
composing  the  concrete  and  warm  water  will  be  used,  contain- 
ing one  pound  of  salt  for  each  gallon  of  water  when  the  tern- 
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perature  is  at  3$  degrees  F.  and  one  ounce  of  salt  in  addition 
for  every  degree  of  temperature  below  30  degrees  F. 

Contractor  will  furnish  such  necessary  lumber  or  other 
materials  as  will  ensure  that  all  lines  and  corners  will  be  pre- 
served true  and  sharp.  No  portion  of  the  mold  will  be 
removed  until  the  concrete  resting  against  it  has  been  in  place 
thirty-six  (36)  hours. 

FINISH. 

All  that  portion  of  the  wall  above  the  footing  course,  except- 
ing the  post  holes  and  all  the  floor  of  the  manhole  and  the  inside 
face  of  inlets  will  be  floated  up  with  a  mortar  composed  of  one 
part  of  Alsen's  German  Portland  cement,  and  one  part  of  clean, 
course,  sharp  sand,  thoroughly  mixed  and  made  into  mortar  by 
the  addition  of  water. 

Mr.  H.  D.  Cleaveland,  master  carpenter  of  the  Pittsburg, 
Bessemer  &  Lake  Erie  Railroad  company,  gave  the  following 
reply  : 

No.  1.   Only  in  foundations. 

No.  2.  For  all  structures  only  where  they  are  in  water. 

No.  3.  One  cement,  three  sand,  five  stone. 

No.  4.  Piers,  abutments,  etc.,  in  river  bridges. 

No.  5.  The  same  proportion  as  other  cement. 

No.  7.  We  use  sharp  lake  sand  and  broken  stone  to  pass 
through  a  2-inch  ring;  have  used  slag  in  place  of  broken  stone 
for  about  a  year  with  very  good  results. 

No.  8.  We  mix  our  mortar  first,  put  it  over  the  stone  and 
turn  3  times,  we  mix  altogether  by  hand. 

No.  9.  Prefer  dry  mixture. 

No.  10.  No  trouble. 

No.  11.  None. 

I  have  never  used  any  concrete  for  abutments,  as  sand  stone 
is  so  cheap  here,  and  I  prefer  the  stone  to  concrete. 

Mr.  A.  Shane,  superintendent  B.  <fr  B.  of  the  Toledo,  St. 
Louis  &  Kansas  City  Railroad,  writes  as  follows  : 

I  have  used  both  natural  and  Portland  cement  in  abutments 
and  foundatipn  work,  with  very  satisfactory  results  both  as  to 
cost  and  class  of  work.  I  would  use  natural  cement  in  the 
body  of  any  or  all  work. 

I  prefer  Portland  cement  for  exposed  parts,  pedestals,  cop- 
ing, etc. 

Foundation  concrete  shall  consist  of  natural  cement,  1  part 
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by  measure,  approved  sand,  .  .  .  two  parts  by  measure, 
unscreened  broken  limestone  or  grind,  not  exceeding  2£  inches 
in  largest  dimension,  and  of  approved  quality  four  parts.  The 
sand  and  the  cement  shall  be  mixed  dry,  then  spread  over  the 
measured  quantity  of  stone  or  gravel  and  the  whole  turned 
over  thoroughly  before  being  wet,  after  being  wetted,  it  shall  be 
again  turned  over  and  immediately  put  in  layers  not  exceeding 
6  inches  in  thickness  and  shall  be  thoroughly  rammed. 

No  natural  cement  concrete  shall  be  used  in  work  liable  to  be 
exposed  to  weather  or  running  water.  All  saud  used  to  be 
clean,  sharp,  and  free  from  loam  or  pebbles  in  a  degree  per- 
fectly satisfactory  to  inspector.  Broken  stone  used  shall  be  of 
hard  limestone  free  from  mud  or  dirt  and  not  exceed  2  inches 
in  largest  dimension.  Gravel  when  used  shall  be  clean  and 
free  from  all  loam  and  sand,  it  shall  be  screened  so  as  to  make 
it  a  quantity  easily  determined. 

When  Portland  cement  is  used  it  must  be  of  the  best  ground 
American  type,  fresh  and  developing  a  tensile  strength  of  four 
hundred  pounds  (400)  per  square  inch  after  having  set  seven 
days. 

Natural  cement  when  used  shall  be  freshly  ground  hydraulic 
of  the  Rosendale  type,  and  must  develop  a  tensile  strength  of 
one  hundred  pounds  (100)  per  square  inch,  after  having  set 
seven  days. 

Portland  cement  concrete  for  exposed  face  work,  shall  be 
composed  of  two  parts  cement,  three  parts  sand  and  after  being 
thoroughly  mixed  dampened  so  that  when  rammed  will  just 
show  moisture.  Great  care  must  be  exercised  in  wetting,  using 
a  spray  or  sprinkler,  so  as  not  to  scour  the  mixture  and  thus 
separate  the 'sand  and  the  cement.  In  all  cases  mold  shall  be 
erected  having  dressed  match  plank  for  concrete  to  build 
against  and  sufficiently  secure  so  as  not  to  bulge  and  get  out  of 
surface,  when  concrete  is  being  rammed  as  each  course  is  built 
up,  a  4-inch  space  shall  be  left  between  the  concrete  forming 
the  body  of  the  work  and  made  of  natural  cement  and  the 
casing  when  above  the  surface,  this  shall  be  secured  by  having 
a  board  6  inches  wide  of  any  length  and  blocked  out.  After 
the  body  of  the  wall  has  been  sufficiently  rammed  and  before  it 
shall  begin  to  set,  the  boards  above  referred  to  shall  be  re- 
moved, when  concrete  shall  be  filled  in  made  of  Portland 
cement,  as  heretofore  specified  and  this  well  rammed,  the 
intent  of  this  is  that  both  materials  shall  be  so  handled  so  that 
one  material  shall  blend  with  the  other,  every  effort  shall  be 
made  to  construct  monolithic  work  without  joints.  If  a  piece 
of  work  is  unavoidably  stopped  before  completion  it  must  be 
left  level  and  clean  edges  true  with  no  irregularities.  When 
work  is  resumed  in  such  cases,  the  old  work  should  be  rough- 
ened and  wet  thoroughly.  No  plastering  shall  be  used  ;  wheie 
necessary  to  protect  exposed  parts  with  a  concrete  composed  of 
Portland  cement  it  shall  be  done  as  heretofore  provided. 
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Id  order  that  exposed  faces  shall  appear  smooth  and  show  no 
markings  of  the  mold,  they  shall  be  finished  by  clipping  off  the 
rough  edges  or  uneven  parts  and  rubbing  down  with  sand 
stone.  I  have  had  no  trouble  with  work  cracking,  make  no 
provisions  for  expansion.  Facing  put  on  as  stated,  4  inches 
thick  and  in  the  manner  specified  and  if  of  Portland  cement  will 
not  separate  from  the  main  wall.  I  have  never  used  a  machine. 
I  am  satisfied  from  experience  and  from  observation  that  con- 
crete work  cannot  be  successfully  done  in  freezing  weather.  I 
have  no  objection  to  concrete  in  bridge  work,  on  the  contrary 
I  think  it  quite  a  success  if  proper  care  is  used  in  doing  the 
work.  As  to  cost  it  is  as  $5.50  or  $6  against  $8  and  $8.50  in 
favor  of  the  concrete. 

I  herewith  attach  a  statement  of  the  cost  of  nine  pieces 
of  work  done  on  the  C,  C,  C.  &  St.  L.  By.  furnished  me  from 
chief  engineer's  office. 

The  first  item  I  will  especially  call  attention  to  was  the 
first  done  under  my  personal  supervision.  The  reason  it 
was  higher  than  others  is,  the  only  cement  used  was  Portland 
and  it  was  in  a  very  difficult  place  to  work  owing  to  number  of 
trains  at  this  point  and  the  first  piece  of  work  of  the  kind  done. 


CONCRETE  WORK  CONSTRUCTED  BY  THE  C.t  C,  C.  A  ST.  L.  RY.  CO. 
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1.14 
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$0.40 
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0.27 
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2.13 
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1.20 
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1.71 
1.56 
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5.39 
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4.01 


Total  number  yards...  8220 
Average  cost  per  yd.  .$4.20 
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Mr.  B.  W.  Lesley  replied  as  follows  for  the  American  Cement 
Company : 

No.  1.  We  are  using  concrete  for  the  works  mentioned,  the 
kind  of  cement  used  depending  upon  the  character  of  the  work. 

No.  2.  We  are  using  natural  cement  concrete,  for  light  piers, 
coal  dumps,  and  similar  purposes. 

No.  3.  About  1  part  cement,  2  parts  sand,  and  4  parts  broken 
stone. 

No.  4.  We  use  Portland  cement  concrete  for  all  structures 
requiring  strength,  such  as  heavy  piers,  eugine  foundations, 
kilns  and  other  similar  work. 

No.  5.  For  Portland  cement  concrete  we  use  proportions  of 
1  part  cemeut,  2  parts  sand,  and  5  parts  broken  stone.  This 
mixture  we  use  for  practically  all  classes  of  work.  In  most  of 
our  foundations,  we  make  what  is  known  as  pudding  stone  con- 
crete, and  using  the  proportions  of  1  :2  :5  for  this  reason. 

No.  6.  So  far  as. cement  specifications  are  concerned  we  send 
you  that  of  the  Pennsylvania  Railroad  company,  which  seems 
the  best  that  has  come  to  our  notice.  We  also  send  you  a  small 
pamphlet  giving  all  specifications  of  importance  up  to  date. 

No.  7.  We  require  sharp  sand,  sharp  gravel,  and  well  broken 
stone. 

No.  8.  We  mix  by  hand,  mixing  the  sand  and  cement  dry, 
and  then  adding  to  the  stone,  with  the  water. 

No.  9.  We  prefer  a  mixture  moderately  wet,  which  does  not 
require  repeated  ramming  to  bring  water  to  the  surface. 

No.  10.  We  have  not  experienced  any  trouble,  though  we 
have  many  thousands  of  yards  of  concrete  in  large  warehouses, 
shops,  kilns,  etc.,  etc.,  and  have  not  experienced  any  trouble 
with  cracks.  The  method  we  use  to  obviate  this  difficulty  is  to 
keep  the  surface  of  each  layer  well  wetted  when  the  next  layer 
goes  on. 

No.  11.  We  make  no  provisions  for  expansion  and  contrac- 
tion, and  have  had  no  difficulty  in  this  connection. 

No.  12.  We  do  not  face  concrete  exposed  to  weather,  and  do 
not  recommend  it.  The  face  of  our  concrete  shows  the  grain  of 
the  wood  in  making  the  form  used,  and  when  we  require  a 
smooth  surface  we  use  planed  boards  in  making  the  mold. 

No.  14.  We  make  concrete  in  zero  weather  by  making  the  wa- 
ter strong  enough  with  salt  to  float  a  potato.  Our  results  have 
shown  that  care  must  be  taken  that  the  sand  and  stone  are  not 
frozen,  or  in  frozen  lumps.  All  of  our  concrete  which  we  have 
been  laying  for  years  is  in  the  best  of  condition.  We  cover  this 
concrete  with  straw,  as  made,  and  before  the  next  layer  is  put 
on  we  are  careful  that  no  ice  has  formed  on  the  top  of  the  layer 
by  the  freezing  of  the  small  amount  of  water  that  floats  on  the 
surface. 

No.  15.  In  natural  cement  it  causes  a  scaling,  and  also  has  a 
similar  effect  on  Portland  cement  concrete.     We  protect  oui- 
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concrete  with  straw,  as  before  stated,  to  prevent  this  action. 
There  are  cases  of  high  burned,  well  made  Portland  cement, 
where  freezing  does  not  affect  the  concrete  even  unprotected. 

No.  16.  As  our  concrete  is  "pudding  stone  concrete"  it  is 
difficult  to  give  an  absolute  amount  of  the  various  aggregates 
required  to  make  a  cubic  yard  of  concrete,  as  the  size  of  the 
stone  varies.  Broadly  speaking,  we  use  a  barrel  of  cement  to 
a  cubic  yard  of  concrete.  The  other  materials  vary  according 
to  the  size  of  stone  used  in  the  mass. 

Mr.  W.  J.  Wilgus,  chief  engineer  of  the  New  York  Central 
and  Hudson  River  B.  B.  Co.,  replied  as  follows  : 

1st.     Yes. 

2d.     None. 

3d.  Until  recently  we  have  used  natural  cement  concrete  for 
foundation  footing  courses,  but  our  experience  with  natural 
rock  cement  has  been  bo  unsatisfactory  that  we  have  concluded 
to  use  Portland  cement  in  the  proportions  given  below,  and 
find  that  we  get  a  better  material  at  little  increase  of  cost. 

4th.  Footings,  abutments  and  copings  for  bridges,  retaining 
walls,  etc. 

5th.     See  table. 

A.  B.  c.  D. 

Facing  Coping  and. 

Footing*.    Abutments.    Old  Masonry.    Bridge  Seats. 

Cement ill  1 

Sand 4                     8                      2  1 

Broken  Stone 7J                   «                      4  2 

<1»  to  2")       (V  to  2")          (A"  to  j")  W  to  J") 

Rabble  Fillers Yes.              Yes.                 No.  No. 

7th.  Band  shall  be  clean,  course,  and  sharp.  Gravel  shall 
run  in  size  from  1-4  inch  to  2  inches  in  diameter,  except  in 
special  instances,  as  noted  in  masonry  specifications. 

8th.  We  use  hand  process  entirely,  as  we  have  not  as  yet 
been  entirely  satisfied  with  the  use  of  mechanical  mixers. 

9th.     We  prefer  a  wet  mixture. 

10th.  We  have  experienced  no  trouble  with  cracks  in  the 
concrete.  The  method  is  to  clean  and  wash  surfaces  that  bave 
previously  set,  with  neat  cement,  as  explained  in  the  specifica- 
tions. 

11th.  Cleavage  lines  are  provided  at  every  fifty  feet  in 
length'  in  retaining  walls,  and  every  ten  feet  in  length  in 
copings. 

12th.  Yes.  We  have  not  had  any  trouble  with  facing  crack- 
ing off  from  the  backing. 

14th.  We  have  had  no  trouble  in  laying  concrete  in  freezing 
weather,  by  using  proper  precautions. 

15th.  With  Portland  cement  concrete  we  have  had  no 
trouble,  but  we  find  Bosendale  to  be  unreliable. 

16th.     See  table. 


208 


A.  B.  C.  D. 

1:4:71-2+  Rubble*    1:8:6  -f  Rubble.    1:2:4.    1:7:2. 

Cement  (Bbls.) 68  .82  1.60  3.00 

Sand  (Cu.  Yds.) .85  .37  0.42  0.89 

Broken  Stone  (Co.  Yds.) 66  .72  0.83  0.79 

Rubble  (Cu.  Yds.) 25  .25  None.  None. 

17th.  Our  concrete  costs  for  labor,  from  70  cents  to  $1.00  per 
cubic  yard  under  ordinary  condition;  labor  from  #1.25  to  $1.50 
per  day. 

18th.  The  difference  between  the  cost  of  concrete  and  stone 
masonry  depends  on  the  conditions,  but  as  a  rule  varies  from 
$1.00  to  $3.00  per  cubic  yard  in  favor  of  concrete. 

19th  and  20th.  Our  experience  with  concrete  has  been 
uniformly  satisfactory,  and  we  have  found  it  especially  valuable 
in  the  preservation  of  old  masonry  on  the  line  of  this  System 
which  has  failed,  due  to  disintergration  of  the  face  stones,  or 
in  some  cases  to  the  reenforcing  of  the  foundations  as  shown 
on  the  plan  attached  to  the  masonry  specifications.  We  have 
found  concrete  especially  valuable  in  the  construction  of  bridge 
seats  in  conjunction  with  the  reconstruction  of  bridges  on  our 
four  track  line  between  Buffalo  and  Albany.  This  method  of 
construction  obviates  the  use  of  derricks  and  other  interrup- 
tions to  traffic  incident  upon  the  use  of  stone  copings. 


EXTRACTS  FROM  RULES  AND  INSTRUCTIONS  FOR 

MASONS  ON  "COMPANY  WORK"  OF  NEW  YORK 

CENTRAL  AND  HUDSON  RIVER  RAILROAD. 

CONCRETE. 

15  and  19.  Mixing.  Mix  the  cement  aud  sand  as  follows  : 
Spread  about  one  half  of  the  sand  to  be  used  in  a  batch  of  mor- 
tar evenly  over  the  bed  of  the  mortar  box,  then  spread  the 
cement  evenly  over  the  top  of  the  sand,  and  finally  spread  the 
remainder  of  the  sand  on  top.  The  sand  and  cement  should 
then  be  thoroughly  mixed  by  turning  and  returning  at  least  six 
times  with  a  shovel.  The  mixture  is  then  drawn  to  one  end  of 
the  box  and  water  poured  in  at  the  other  end.  Then  draw  the 
mixture  down  to  the  water  with  a  hoe,  small  quantities  at  a 
time,  and  mix  vigorously  until  there  is  a  good  stiff  mortar. 
Enough  water  should  be  used  so  that  the  mortar  will  work  well 
under  the  trowel.  Then  level  off  the  mixture  and  spread  over 
it  the  required  amount  of  broken  stone  or  gravel,  which  should 
be  first  moistened  ;  then  thoroughly  mix  the  whole  maBS  by 
turning  and  returning  it  with  shovels  in  rows,  at  all  times  pre- 
serving the  same  thickness  of  the  masB  until  the  mortar  thor- 
oughly fills  all  the  interstices. 
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A  thorough  mixing  of  the  ingredients  is  the  first  condition  of 
a  good  concrete. 

A  mortar-box  with  detachable  sides  will  be  found  economical 
and  convenient  for  concrete  mixing. 

20.  Laying.  After  the  concrete  is  mixed  it  should  be  quickly 
laid  in  sections,  in  layers  not  exceeding  8  inches  in  thickness  ; 
and  shall  be  thoroughly  rammed  with  2-man  rammers,  weigh- 
ing not  less  than  30  pounds  each,  until  the  water  flushes  to  the 
surface.  It  shall  be  allowed  at  least  twelve  hours  to  set  before 
any  work  is  laid  on  it.  Concrete  mixed  for  over  one  hour  will 
not  be  allowed  in  the  work. 

Forms  of  timber  shall  be  used  wherever  necessary  to  main- 
tain the  dimensions  of  the  concrete  shown  on  the  plans. 

64.  Facing  Concrete.  Concrete  for  facing  old  masonry  shall 
consist  of  1  part  best  quality  Portland  cement,  2  parts  clean, 
coarse,  sharp  sand,  and  4  parts  of  f-inch  broken  stone  with 
outer  facing  consisting  of  a  mortar  of  the  proportions  of  one 
part  Dyktrhoff,  Germania,  or  other  approved  imported  Portland 
cement,  to  2  parts  clean,  coarse,  sharp  sand  of  an  average 
thickness  of  1  inch  deposited  simultaneously  with  the  backing  ; 
to  be  securely  fastened  to  the  old  maBonry  with  anchors  and 
twisted  rods  as  shown  on  the  standard  plan,  use  molds  as  spec- 
ified below. 

65.  Molds.  The  concrete  shall  be  deposited  in  molds  made 
from  dressed  matched  siding  firmly  held  in  place  by  exterior 
braces,  posts,  etc. ;  or  by  bolts  or  ties  so  made  as  to  be  removed 
from  the  work  and  leave  no  iron  within  1  inch  of  the  face  of 
the  finished  work.  The  siding  shall  be  set  truly  horizontal, 
with  butt-joints  truly  vertical  and  with  the  faces  against  which 
the  concrete  is  to  be  placed,  dressed,  and  set  to  true  planes, 
and  covered  with  soft  soap  or  other  approved  material  to  pre- 
vent "sticking."  After  the  molds  are  removed,  any  open  or 
porous  places  shall  be  neatly  stopped  with  pointing  mortar ; 
and  if  so  directed  by  the  engineer,  the  exposed  faces  of  the 
work  shall  be  washed  with  neat  Portland  cement  to  give  a  uni- 
form smooth  finish  to  the  exposed  surfaces. 

67.  Temperature  Changes.  In  large  structures,  provision  for 
expansion  and  contraction  shall  be  made  by  tarred  paper  verti- 
cal joints  not  less  than  50  feet  apart  extending  through  the 
mass.  Wet  down  all  outside  surfaces  each  day  until  the  expir- 
ation of  two  weeks  after  the  entire  work  is  completed. 

15 
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NEW  YORK  CENTRAL  AND  HUDSON  RIVER  RAILROAD. 

ENQINEEBING  DEPARTMENT- 


Standard  Cement  Teste. 


Tests. 
Sieve.— 

No.  60  of  2,600  meshes  per  square 
Inch  of  No.  3S  8tubbs'  wire  gauge, 

Light  Wire.— 

Cement  to  bear  fa  diameter  wire, 
weight  4  oz.,  without  Imprint,  in  not 
less  than 

Heavy  Wire.— 

Cement  to  bear  fa '  diameter  wire, 
weight  l  lb.,  without  imprint,  in  not 
less  than 

Checking,  Cracking,  and  Hot  Teste. 
Flat  cakes  or"  pats  "  of  stiff  plastic 
neat  cement  paste,  two  to  three 
inches  diameter  by  half  Inch  thick- 
ness, with  thin  edges  to  be  im- 
mersed in  water  not  less  than  two 
days. 


Natural  Rock. 
95  51"  Fine." 

25  minutes. 


50  minutes. 

Must  not  crack 
nor  become  con- 
torted along  the 
edges . 


Portland. 
97*  •'Fine." 

25  minutes. 

50  minutes. 


Shall  withstand  with- 
out cracking  a  tem- 
perature of  steam  or 
water  at  212°  Fahr. 
after  24  hours  set  in 
cold  water. 


Tensile  Strength. — Standard  briquettes  of  one  square  inch  of 
breaking  section.  Stress  applied  at  a  uniform  rate,  from  zero, 
of  about  400  lbs.  per  one  minute. 

Neat.  Natural  Rook.       Portland. 

1  hour  in  air  23  hours  in  water 60  lbs  100  lbs- 

24  hours  In  air  6  days  in  water    90    ••  260" 

24             "            18                "                115    "  850  " 

24             "           20                «•               182    "  410    • 

24             "           27                "               ....  148    ••  450  " 

Average     108  lbs.  314  lbs. 

Standard  Sand.  1  to  2.  1  toS. 

1  hour  In  air  28  hours  in  water 27  lbs.  60  lbs. 

24  hours  in  air  6  days  in  water    35    "  90" 

21              "           13                "               48    "  115  " 

21             ••           20                "               50    "  182  •• 

24              **           27                 ••               66    "  143  •• 

Average     , 42  lbs.  108  lbs. 

Weight.                       Natural  Rock.  Portland. 

1  barrel  shall  contain  of  neat  ce- 
ment, not  less  than 800  lbs.  886  lbs. 


Mr.  Thos.  Rodd,  chief  engineer  of  the  Pennsylvania  lines 
west  of  Pittsburg,  gave  the  following  reply  to  oar  circular  of 
inquiry  : 

1.  We  use  natural  and  Portland  cement  concrete  in  building 
foundations,  retaining  walls,  abutments,  etc. 

2.  As  above — in  footings  only. 

3.  One  part  of  cement,  two  of  sand,  and  five  of  broken  stone. 

4.  As  above — in  footings  only. 
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5.  One  part  of  cement,  three  of  sand,  and  six  of  broken  stone. 

6.  Cement  mast  stand  the  following  tests  : 

a.  Fineness  :  Natural  cements  not  less  than  90  per  cent,  must 
pass  through  a  No.  50  sieve  (2,500  meshes  per  square  inch). 
Sieve  wire  No  35  Stubbs  gauge.  Portland  cement,  not  less  than 
90  per  cent,  on  No.  100  sieve  (10,000  meshes  per  square  inch). 

b.  Checking  :  Neat  cement  mixed  to  consistency  of  stiff  mor- 
tar and  made  into  flat  cakes  3  inches  diameter  and  £  inch  thick 
at  center,  with  thin  edges;  must  not  crack,  scale,  or  warp, 
when  allowed  to  harden  in  moist  air,  then  immersed  in  water 
two  days. 

c.  Tensile  strength  :  Natural  cement  to  have  a  strength  of 
not  less  than  70  pounds  per  square  inch,  the  briquette  having 
remained  1  hour  in  air  and  23  hours  in  water.  Portland 
cement,  not  less  than  320  pounds  per  square  inch,  the  briquette 
having  remained  one  day  in  air  and  six  days  in  water. 

7.  Sand  must  be  clean,  sharp,  and  coarse  ;  well  screened,  and 
free  from  pebbles,  loam,  clay,  or  other  impurities.  It  will  be 
washed  when  directed. 

Stone  will  be  hard,  clean,  and  broken  "to  pass  through  a 
2}  -inch  ring. 

8.  Sand  and  cement  must  be  thoroughly  mixed  dry  on  a 
platform.  The  stone  shall  be  spread  out  on  another  platform 
and  thoroughly  drenched  with  clean  water.  The  mixture  of 
sand  and  cement  will  then  be  spread  over  it,  and  the  fnl 
required  amount  of  water  added  with  a  sprinkling  pot,  and  the 
whole  mass  turned  over  and  over  till  thoroughly  mixed.  It 
must  not  be  so  wet  as  to  quake  when  rammed. 

It  must  be  placed  in  position  with  shovels  or  barrows  in 
layers  not  exceeding  eight  inches  thick,  and  rammed  till 
water  flushes  to  the  surface. 

Mechanical  mixers  may  be  UBed  when  approved  by  the  engi- 
neer. 

We  prefer  hand-mixed  concrete  to  machine-mixed  concrete. 

We  do  not  approve  of  the  machine  known  as  Gravity  Concrete 
mixer. 

10.  No  trouble  from  cracks  as  work  is  not  exposed  in  foot- 
ings. 

11.  No  provision  made  for  expansion  and  contraction  as 
changes  in  temperature  below  surface  of  ground  can  be  disre- 
garded. 

12.  No  facing  used  as  con  crate  is  not  exposed  to  weather. 

14.  We  have  had  uniformly  good  results  from  concrete,  mixed 
in  freezing  weather  when  properly  protected  until  set. 

15.  Our  observation  as  to  the  action  of  frost  on  natural  and 
Portland  cement  concrete  after  it  has  set  is  that  frost  causes 
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exposed  surfaces  to  crack  and  chip -off.  This  is  especially  true 
when  weather  alternates  between  thawing  and  freezing  for  any 
length  of  time. 

16.  For  natural  cement  concrete  : 

Cement  3.375         cu.  ft. 

Sand  6.750         "     " 

Stone  16.875         '•     "         (Loose) 


27.0 

For  Portland  cement  concrete  : 

Cement  2.7         cu.  ft. 

Sand  8.1         "     " 

Stone  16.2         "     " 


27.0 


17.  Actual  cost  of  mixing  and  placing  concrete  varies  con- 
siderably owing  to  conditions  at  different  bridge  sites. 

If  material  can  be  unloaded  close  to  mixing  platform,  and 
the  latter  set  close  to  trench,  the  actual  cost  of  mixing  and 
placing  concrete  is  about  50  cents  per  cubic  yard.  This  does 
not  include  the  handling  of  material  from  cars  ;  and  is  based 
on  price  of  $1.25  for  labor  for  day  of  10  hours. 

18.  Difference  in  favor  of  concrete  is  about  $2  per  cubic  yard. 

20.  Reasons  against  exposed  work  are  : 

a.  Appearance  :  We  prefer  dimension  stone  masonry  to  con- 
crete on  account  of  the  more  pleasing  appearance  of  the  former 
structures. 

b.  Durability:  We  believe 'that  concrete  disintegrates  when 
exposed  in  this  climate  unless  built  with  the  best  brands  of 
imported  cement. 

Mr.  Lewis  Kingman,  chief  engineer  of  the  Mexican  Central 
By.,  made  reply  as  follows  : 

1.  Yes,  sir,  of  Portland  cement  only. 

4.  Foundations,  dams,  piers,  etc. 

5.  One  of  cement,  3  of  sand,  6  of  broken  stone. 

7.  Sand,  clean,  and  sharp.  Stone  should  be  durable  and 
hard. 

8.  We  mix  by  hand.     Labor,  25  cents  (gold)  per  day. 

9.  Dry.     Less  water  the  better,  so  it  covers  the  surface. 

12.  We  face  without  trouble. 

16.  One  barrel  of  cement  of  4 J  cubic  feet ;  3  barrels  of  sand 
and  6  barrels  of  broken  stone. 
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20.  I  use  lime  concrete  in  many  places.  Cement  concrete 
below  water. 

I  have  used  33,000  barrels  of  cement  on  Tampico  custom 
house  foundations. 

I  have  used  something  like  20,000  barrels  of  Portland  cement 
during  the  last  two  years  on  river  protection  work,  piers,  etc. 

Mr.  E.  E.  Russell  Tratman,  Associate  Editor  Engineering 
News,  sent  an  abstract  of  his  report  as  chairman  of  the  Railroad 
Committee  of  the  Illinois  Society  of  Engineers  and  Surveyors, 
in  which  a  number  of  notable  instances  of  recent  uses  of  concrete 
were  given.  Among  these  were  the  masonry  of  the  Chicago,  Mil- 
waukee k  St.  Paul  Ky.,  iu  connection  wiin  tueir  Chicago  track 
elevation  and  the  masonry  of  the  Sixteenth  street  crossings,  also 
of  the  Chicago  track  elevation  work.  In  addition  to  these  the 
ten  high  piers  and  two  abutments  of  the  Arkansas  river  bridge 
of  the  Kansas  City,  Pittsburg  &  Gulf  Ry.,  built  in  1896-'97  ; 
the  pier  and  abutments  of  the  Eickapoo  creek  bridge  of  the  Peoria 
&  Pekin  Terminal  Ry.  ;  the  piers  of  the  Sangamon  river  bridge 
of  the  St.  Louis,  Peoria  &  Northern  Ry.  ;  a  thirty-foot  concrete 
arch  on  the  Pennsylvania  lines  and  certain  other  work  on  the 
Wabash,  Illinois  Central,  Chicago  &  Eastern  Illinois  and  Chicago, 
Burlington  &  Quincy  railways. 

Mr.  J.  H.  Cummin,  superintendent  of  B.  &  B.  Long  Island 
R.  R.  Co.,  replied  as  follows  : 

We  have  only  one  piece  of  that  class  of  work  on  our  road 
which  was  finished  about  ten  days  ago,  but  we  are  thinking  of 
doing  a  great  deal  of  our  work  in  that  way  in  the  future,  as  we 
believe  it  will  gWe  us  as  good  satisfaction  as  the  stonework 
heretofore  used,  and  will  be  a  great  deal  cheaper. 

Mr.  C.  D.  Purdon,  assistant  chief  engineer  of  the  Atkinson, 
Topeka  &  Santa  Fe  Ry.,  gave  the  following  statement  of  their 
concrete  practice  : 

1.  We  use  Portland  cement  concrete  altogether  in  foundations 
of  bridges,  unless  the  rock  should  be  close  enough  to  the  surface 
to  carry  the  masonry  down  to  it.  We  have  also  used  concrete 
in  building  one  dam. 

2.  We  use  Portland  cement  concrete  altogether  for  foundations. 
The  only  exception  to  this  being  the  track  elevation  work  at  Six- 
teenth and  Clark  streets,  Chicago,  where  we  used  Louisville 
cement  for  the  foundations  and  Portland  cement  for  the  retain- 
ing walls  above  the  ground. 

3.  We  do  not  use  natural  cement  for  concrete.  Did  we  do 
so,  we  would  merely  use  two  parts  of  sand  to  one  of  cement. 

\.  We  use  Portland  cement  concrete  for  foundations  of  bridges 
and  arch  culverts,  and  also  have  used  it  for  the  retaining  walls 
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at  Sixteenth  and  Clark  streets,  Chicago,  and  the  abutments  of  a 
bridge  at  Lemon t,  and  have  also  used  it  for  four  very  large 
abutments  for  the  ends  of  viaducts  on  our  Chicago  division  near 
Williamsfield  and  Media.  These  abutments  were  built  as  piers, 
and  the  slope  allowed  to  run  beyond  them.  The  upper  20  feet 
was  built  of  masonry  where  the  facing  was  exposed.  One  of 
these  abutments  was  84  feet  high  from  foundations  to  top  of 
parapet. 

5.  In  making  Portland  cement  concrete,  our  specifications  call 
for  one  part  of  cement,  three  parts  of  sand,  and  four  parts  of 
broken  stone.  However,  in  practice,  we  use  somewhat  more 
stone  than  this,  our  endeavor  being  to  have  just  enough  cement 
mixed  to  fill  the  voids  of  the  stone. 

8.  Manner  of  mixing  and  placing  concrete  as  described  in  the 
enclosed  specifications.  We  have  not  used  machines  for  mixing 
concrete  as  the  quantities  used  have  not  generally  been  large 
enough  to  justify  the  use  of  machinery,  but  I  am  satisfied  that 
better  and  more  uniform  results  could  be  obtained  by  machinery 
than  mixing  by  hand. 

9.  My  preference  is  for  a  dry  mixture  of  cement,  using  just 
enough  water  to  show  on  the  surface  when  well  rammed.  Prob- 
ably the  volume  of  water  would  be  25  per  cent,  of  the  volume 
of  neat  cement  used. 

10.  Have  never  experienced  any  trouble  from  cracks  between 
successive  layers  of  concrete,  and  cannot  see  why  such  should 
occur.  There  is  no  more  reason  for  it  cracking  than  there  would 
be  in  the  horizontal  joints  of  cut  stone  masonry. 

11.  Do  not  make  any  provision  for  expansion  or  contraction 
due  to  temperature. 

12.  Do  not  face  concrete  exposed  to  the  weather.  The  facing 
is  very  liable  to  get  loose  and  fall  off,  and  I  find  it  more  satis- 
factory to  take  especial  care  in  ramming  the  concrete  close  to 
the  molds,  so  as  to  insure  a  good  face. 

13.  For  ordinary  foundation  work  no  molds  are  used,  the  pit 
being  filled  with  concrete.  For  the  work  above  mentioned, 
which  was  built  above  ground,  molds  were  made  of  6  x  6  tim- 
bers set  5  feet,  4  inches  apart  centre  to  centre,  and  placed  in  the 
form  of  a  pier,  being  fastened  together  at  intervals  by  cross 
pieces  2x4.  Inside  of  these  vertical  studs,  2  x  12  planks  are 
laid  horizontally,  sufficient  nails  being  used  to  hold  them  in 
place.  Where  the  work  was  built  to  replace  an  old  trestle,  the 
molds  were  braced  to  the  old  piling.  If  the  work  were  built  in- 
dependently, bracing  would  be  designed  to  suit  the  particular 
case.  The  2x4  cross  pieces  mentioned  are  cut  off  inside  the 
concrete  after  the  forms  are  removed,  and  the  hole  plastered  up 
with  cement.     A  neater  way,  which  I  shall  use  in  future,  if 
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necessary,  is  to  use  small  gas  pipe,  say  an  inch  and  a  quarter, 
the  length  being  slightly  less  than  the  width  of  the  pier.  A 
thread  is  cut  inside  the  end  of  this  and  the  forms  held  in  place 
by  tap  bolts,  which  can  be  unscrewed  when  the  forms  are 
removed. 

14.  I  would  not  deposit  concrete  in  freezing  weather,  if  it 
could  be  avoided.  But  if  it  is  absolutely  necessary  to  do  the 
work,  I  should  not  hesitate,  using  salt  in  the  proportions  called 
for  in  the  attached  specifications. 

15.  Some  concrete  that  was  laid  in  very  cold  weather,  broke 
in  attempting  to  remove  the  mold,  it  apparently  being  frozen. 
The  mold  was  replaced  and  left  until  spring.  On  its -removal, 
the  concrete  which  had  been  deposited  in  freezing  weather  (the 
temperature  at  night  being  as  low  as  -18  degrees),  was  appar- 
ently in  good  condition,  but  in  order  to  be  sure,  I  drilled  through 
it,  and  found  it  perfect  all  the  way  through.  From  my  observa- 
tion, I  should  say  tbat  freezing  does  not  injure  Portland 
cement. 

16.  I  have  never  kept  the  quantities  of  material  used  to  make 
a  yard  of  concrete  except  cement.  The  average  of  a  large  num- 
ber of  bridges  gave  92-100  of  a  barrel  as  the  amount  of  cement 
used  per  cubic  yard  of  concrete.  At  3$  cubic  feet  per  bbl.  this 
would  be  equal  to  3.22  cubic  feet,  and,  as  three  portions  of  sand 
are  used  9.66  feet  of  sand  would  be  the  quantity.  There  would  be 
approximately  one  yard  of  broken  stone  measured  loose. 

17.  The  cost  of  mixing  and  placing,  for  labor  only  is  $1.28 
per  cubic  yard,  based  on  last  year's  experience.  This  includes 
mixing  and  placing  the  concrete  only,  and  does  not  include  the 
cost  of  unloading  material.  The  general  rate  of  labor  was  SI. 40 
per  day. 

18.  The  difference  between  concrete  and  stone  masonry  would 
be  about  $2.00  per  cubic  yard. 

20.  I  am  in  favor  of  the  use  of  concrete  in  railway  bridge 
work,  where  experienced  men  place  the  concrete.  Concrete  can 
be  either  first  class  or  very  poor,  according  to  the  degree  of  skill 
that  is  used  in  making  it,  and,  while  there  is  nothing  much 
better  than  good  concrete,  there  is  nothing  much  worse  than 
poor  concrete. 

Extracts  from  specifications  for  masonry,  brickwork,  and  con- 
crete of  Atchison,  Topeka  &  Santa  Fe  Kail  way  : 

Cement.  Portland  Cement  shall  be  of  a  quality  having  an 
average  tensile  strength  of  400  pounds  per  square  inch  when 
tested  in  briquettes  of  standard  size  made  of  neat  cement  ex- 
posed one  day  in  air  and  six  days  in  water. 
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Louisville  or  other  natural  cements  shall  be  freshly  burned 
and  have  a  tensile  strength  averaging  100  poundB  per  square 
inch  when  tested  under  the  same  conditions  as  is  prescribed  for 
Portland  cement.  Only  the  best  and  most  reliable  brands  of 
natural  cement  will  be  accepted. 

The  strength  of  all  cements  shall  be  determined  by  the  aver- 
age results  of  twenty-five  tests  in  each  case. 

All  cement  shall  also  be  tested  for  checking  and  cracking,  by 
making  two  cakes  of  neat  cement,  three  inches  in  diameter  and 
one  hulf  inch  thick  in  center,  with  thin  edges  of  stiff  plastic 
mortar,  one  cake  to  be  placed  in  water  when  set,  the  other  ex- 
posed in  air.  They  shall  continue  to  harden  without  cracking 
at  the  edges.     The  colors  shall  remain  uniform. 

All  cement  shall  be  ground  to  such  a  degree  of  fineness  that 
not  less  than  90  per  cent,  will  pass  through  a  sieve  of  10,000 
meshes  to  the  square  inch  ;  wire  in  sieve  to  be  of  No.  35  Stubbs' 
wire  gauge. 

It  shall  be  mixed  by  machinery,  or  should  the  quantity  be  too 
small  to  justify  the  use  of  machinery,  care  must  betaken  to  first 
thoroughly  mix  dry  the  cement  and  sand.  After  the  mortar  is 
made  the  stone  shall  be  added  and  thoroughly  mixed  until  each 
stone  is  completely  coated  with  mortar  and  the  voids  between 
the  stones  filled.  The  stone  for  concrete  shall  be  of  a  quality 
approved  by  the  engineer,  broken  into  angular  pieces  of  a  size 
small  enough  to  pass  through  a  ring  of  two  inches  diameter, 
and  be  entirely  free  from  dust,  sand,  dirt  or  any  foreign  sub- 
stance. The  s tone 8  must  be  thoroughly  drenched  with  clean 
water  before  mixing  with  the  mortar.  The  concrete  is  to  be 
deposited  in  layers  not  exceeding  twelve  inches. 

Mr.  W.  K.  McFarlin,  chief  engineer  of  the  Delaware,  Lack- 
awana  &  Western  B.  R.  Co.,  replied  as  follows: 

1.  We  use  both  Portland  and  natural  cement  in  building 
masonry  and  structures  of  all  kinds,  using  nntural  cement  in 
foundations,  and  Portland  cement  above  foundations. 

2.  We  do  not  use  natural  cement  in  any  structures  above 
ground. 

3.  With  natural  cement  we  use  a  proportion  of  about  1,  2, 
and  4. 

4.  Portland  cement  we  use  for  piers,  walls,  and  arches. 

5.  Proportions  of  Portland  cement  are  from  1,  2,  and  4  to  1, 
4,  and  10. 

7.  Depends  entirely  upon  materials  used. 

8.  Have  mixed  by  hand,  but  are  now  equipping  two  Ransome 
mixers  with  gasoline  engines.  Result  will  no  doubt  be  more 
satisfactory  than  hand  mixing. 
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9.  I  have  always  preferred  dry  mixture. 

10.  Have  never  had  any  trouble  with  cracks  in  the  way  men- 
tioned. Any  cracks  I  have  found  have  been  through  the  entire 
structure. 

11.  In  building  long  retaining  walls,  I  have  usually  built 
them  in  15  to  20  foot  sections,  dovetailed  together.  A  propor- 
tion of  salt  in  the  mixture  will  tend  to  prevent  contraction,  as 
the  salt  fills  the  voids. 

12.  Where  I  have  used  faced  concrete  I  have  usually  tamped  it 
in  6-inch  layers,  and  complete  the  same  course  with  domestic 
cement.     I  have  never  seen  it  become  loose. 

13.  Have  usually  used  2-inch  ship  lap  nailed  to  studding. 

14.  Have  never  had  any  serious  difficulty  using  concrete  in 
cold  weather,  except  that  freezing  leaves  the  surface  rough,  on 
account  of  small  particles  dropping  out. 

15.  Have  never  seen  concrete  affected  by  frost  after  once  set. 

16.  When  rock  is  used,  the  material  is  not  compressed  much 
by  tamping  ;  with  gravel,  the  compression  is  considerable. 

18.  Concrete  masonry  costs  here  about  $5  per  yard.  Masonry 
of  equal  quality  costs  about  $9. 

20.  I  would  use  concrete  for  all  classes  of  masonry. 

Mr.  H.  F.  White,  chief  engineer  of  the  Burlington,  Cedar 
Rapids  &  Northern  Railway,  answered  our  questions  in  the 
following  : 

In  the  last  four  or  five  years  we  have  used'a  great  deal  of 
concrete. 

1st.  We  are  using  both  natural  and  Portland  cement  concrete 
for  every  purpose  for  which  we  have  previously  used  stone 
masonry. 

2d.  We  use  natural  cement  concrete  for  the  foundation,  up  to 
within  one  foot  of  the  surface  of  the  ground. 

3d.  Natural  cement  concrete  we  generally  mix  in  the  follow- 
ing proportions :  One  part  cement,  2  parts  sand,  6  parts  washed 
gravel.  Sometimes  we  use  :  One  part  cement,  2  parts  sand, 
and  9  parts  washed  gravel.  This  last  mixture  is  used  in  the 
less  important  work.  It  hardens  up  in  good  shape,  but  requires 
a  longer  time  than  the  first  mixture,  and  is  not  as  strong. 

4th.  We  use  Portland  cement  concrete  for  all  work  above 
ground,  and  one  foot  below. 

5th.  We  have  used  a  great  many  different  proportions  of 
materials  in  making  Portland  cement  concrete.  For  the  last 
two  years  we  have  used  for  the  backing  of  abutments,  and  for 
the  ends  of  pipe  culverts  :  1  part  cement,  2  parts  sand,  and  12 
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parts  washed  gravel.     This  is  faced  with  concrete  of  a  richer 
mixture  to  be  described  later. 

7th.  We  require  the  sand  to  be  clean  river  sand,  rather  fine  ; 
the  gravel  to  be  ordinary  gravel,  such  as  is  found  in  pits  in 
northern  Iowa,  thoroughly  washed  before  being  used.  We  use 
no  stone  in  concrete,  because  we  are  unable  to  get  a  suitable 
stone  at  a  reasonable  price.  The  concrete  is  mixed  in  mortar 
beds  as  follows :  First,  a  barrel  of  cement  is  put  into  the  bed, 
then  2  barrels  of  sand,  thoroughly  mixed  with  shovels,  then 
this  mixture  is  in  turn  thoroughly  mixed  with  the  proportion 
of  gravel  required  for  the  particular  piece  of  work  in  which  the 
concrete  is  to  be  used. 

9th.  We  mix  our  concrete  dry,  rather  than  wet.  The  sand 
and  cement  is  mixed  dry,  a  little  water  is  added  when  the  gravel 
is  put  in,  it  is  then  run  immediately  (generally  in  wheelbar- 
rows) to  the  work,  and  tamped  thoroughly  in  layers  about  8 
inches  thick. 

10th.  We  have  experienced  some  little  difficulty  with  cracks 
between  the  layers  of  concrete,  but  only  on  the  ends  of  wing 
walls  of  abutments.  We  do  not  make  steps  on  our  wing  walls, 
but  finish  the  concrete  in  a  straight  line  from  the  top  to  the 
bottom,  following  the  slope  of  the  bank.  Sometimes  on  this 
sloping  surface  a  seam  is  observed  between  the  various  layers 
of  concrete,  but  very  seldom  any  cracks  are  seen. 

We  have  up  to  the  present  time  made  no  provision  for  the 
expansion  or  contraction  owing  to  the  change  of  temperature, 
but  in  the  future  will  have  to  provide  some  means  of  doing 
this,  whenever  we  have  a  length  of  wall  of  over  25  or  30  feet. 

12th.  All  of  our  concrete  above  ground  is  faced,  to  be  de- 
scribed later. 

13th.  The  forms  used  are  generally  made  of  3-inch  plank, 
.surfaced  on  the  inside  and  strongly  braced  on  the  outside  ;  the 
inside  of  the  form  being  the  exact  outline  of  the  abutment. 

14th.  We  always  intend  to  build  all  our  concrete  work  in 
weather  which  is  above  freezing  point,  although  we  have  often 
finished  parapet  walls  after  freezing  weather  has  set  in,  and  in 
nearly  every  case  the  corners  and  sharp  edges  have  been  frozen 
off  so  that  in  the  spring  the  work  would  have  to  be  patched. 
My  experience  leads  me  to  think  unfavorably  of  building  con- 
crete work  above  ground  in  freezing  weather. 

15th.  I  have  not  seen  any  bad  results  from  the  action  of 
frost  on  Portland  cement  concrete,  after  it  has  become  thor- 
oughly set. 

17th.  I  enclose  a  statement  of  the  cost  of  five  different  cul- 
verts built  in  1895.  I  also  enclose  a  statement,  showing  the 
•cost  of  some  concrete  work  built  at  Vinton,  in  1899. 
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18th.  The  difference  in  cost  between  concrete  and  stone 
masonry  on  our  line  here  is  about  $2.50  to  $3  per  yard  in  favor 
of  concrete. 

20th.  My  experience  leads  me  to  think  that  concrete  may  be 
just  as  good  material  for  bridge  masonry,  as  stone,  where 
masonry  is  not  subject  to  the  action  of  floating  ice.  It  is  pos- 
sible that  it  would  do,  even  where  there  is  running  ice.  The 
natural  prejudice  that  most  engineers  have  in  favor  of  stone 
work  is  hard  to  overcome,  although  in  the  five  years'  experience 
we  have  had  with  concrete  must  say  that  the  concrete,  without 
any  regard  to  the  cost,  has  given  just  as  good  results  as  stone 
masonry. 

I  enclose  a  statement,  showing  the  cost  in  detail,  of  five  arch 
culverts  that  were  built  in  1895.  These  were  built  of  Milwau- 
kee cement  concrete  faced  with  Portland,  mixed  in  accordance 
with  specifications  given  on  the  same  sheet.  These  culverts  are 
standing  very  well,  but  I  thought  there  was  a  tendency  for  the 
facing  to  separate  from  the  main  body  of  the  work.  In  one 
case  the  facing  down  the  sloping  top  of  culvert  wings,  sepa- 
rated from  the  main  body  of  the  culvert,  and  there  was  a  ten- 
dency in  some  of  the  other  culverts  to  do  the  same,  and  for 
these  reasons  we  changed  the  specifications  so  that  we  now  use 
generally  the  following :  The  backing  of  all  abutments  and 
other  work  is  made  of,  one  part  Portland  cement,  2  parts 
sand,  and  12  parts  washed  gravel ;  this  faced  with  concrete  of 
different  proportions  described  below  : 

Kach  structure  is  made  up  of  three  different  kinds  of  con- 
crete, all  mixed  at  the  same  time  in  three  different  beds.  The 
concrete  in  the  backing  and  lower  part  of  the  structure  has 
already  been  described.  The  backing  is  faced  first  with  a  con- 
crete of  Portland  cement  mixed  ;  1  part  cement,  2  parts  sand, 
and  8  parts  washed  gravel.  On  the  outside  of  this  is  concrete 
made ;  1  part  cement,  4  parts  sand.  All  three  kinds  of  con- 
crete are  put  into  each  layer  and  tamped  together  ;  the  richer 
mixture  being  the  outer  one.  We  have  never  had  any  trouble 
with  concrete  made  in  this  way. 

We  built  about  a  thousand  yards  of  concrete  at  Vinton  last 
year,  where  Portland  concrete  was  mixed ;  1  part  cement,  2 
parts  sand,  and  10  parts  gravel,  and  put  in  in  8-inch  layers  and 
tamped.  Back  of  the  forms  and  in  front  of  the  concrete  we  put 
in  an  inch  board,  and  when  the  main  body  of  the  concrete  was 
in  and  smoothed  off  ready  to  tamp,  we  took  the  board  out  and 
filled  in  with  a  richer  concrete  or  mortar  made,  1  part  cement, 
3  parts  sand ;  all  was  then  tamped.  This  concrete  has  stood 
all  right  through  this  winter,  and  it  does  not  show  a  crack  of  any 
kind  excepting  in  some  long  retaining  walls  where  there  are 
several  vertical  cracks  about  30  feet  apart,  which,  I  think,  were 
caused  by  contraction,  as  in  the  coldest  weather  these  cracks 
were  very  perceptible,  but  in  the  warmer  days  they  closed  up 
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bo  that  it  is  quite  difficult  to  distinguish  the  crack  at  a  distance 
of  25  feet. 

Our  gravel  is  washed  in  the  following  manner  :  We  select 
some  pit  where  water  is  convenient,  and  set  up  a  steam  pump, 
and  wash  the  gravel  with  a  hose  having  an  inch  nozzle  using  a 
pressure  of  about  20  pounds  at  the  nozzle.  The  gravel  is 
thrown  first  into  a  box  about  4  feet  wide,  10  feet  long,  and  1 
foot  deep,  which  is  set  on  an  incline  so  that  the  water  will  run 
out  through  the  holes  in  the  lower  end  of  the  box.  If  the 
gravel  has  much  clay  in  it,  we  have  a  man  on  each  side  of  the 
box  with  shovels  to  stir  up  the  gravel  as  the  water  is  being 
turned  on.  The  washing  of  the  gravel  in  the  statement  of  the 
cost  of  the  five  culverts  I  send  you  was  done  by  hand  without 
the  use  of  the  steam  pump,  and  in  fact,  the  water  was  hauled 
by  train  for  use  in  the  work.  These  culverts  were  built  in 
Dakota  when  water  was  very  scarce. 


FOUNDATION   OF  JAY  STREET  VIADUCT   AT  VINTON, 

IOWA,  1899. 

EXCAVATION. 

Labor $59.60 

— — — — —       $W.6t 
(240  cubic  yards.    Average  price  24.8  cent.) 

CONCRETE. 

Gravel $18.00 

Sand 25.55 

Portland  cement  (140  barrels) 864.00 

Milwaukee  cement  (188  barrels) 97.90 

Labor  unloading  gravel 31.84 

Labor  washing  gravel ....  70.28 

Labor  on  curb 48.40 

Labor  putting  in  concrete 870.78 

Lumber  In  curb 14.97 

Piping  water 22.60 

v    *  1,064.17 

(197.2  cubic  yards  Portland  concrete.) 
(140.1  cubic  yards  Milwaukee  concrete.) 
(  840.8  cubic  yards  total.) 

(Average  cost  per  yard,  $8.12|.) 

COPING. 

7  cubic  yards  stone  coping,  at  $5.75 $40.25 

Labor,  placing 28.10 

Total ~$T,192.1I 

(Average  price  per  yard,  $9.76.) 

note.— Proportions  Portland  concrete,  1-2-8  and  1-2-10.     Proportions  Mil- 
waukee concrete,  1-2-6. 
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Mr.  Charles  S.  Churchill,  engineer  of  maintenance  of  way  of 
the  Norfolk  &  Western  Railway  Co.,  answered  oar  circular  let- 
ter as  follows : 

1st.  We  have  been  using  for  many  years  both  natural  and 
Portland  cement  in  concrete. 

2d.  We  have  been  using  for  many  years  natural  cement  con- 
crete for  nearly  all  foundation  work. 

3d.  The  most  common  mixture  for  natural  cement  concrete 
in  foundations  is  2  parts  cement,  3  parts  sand,  7  parts  broken 
stone. 

4th.  We  use  Portland  cement  concrete  for  important  founda- 
tions, where  we  wish  to  secure  the  necessary  additional  strength 
— for  example,  in  the  footing  of  high  viaducts,  from  90  to  125 
feet  in  height. 

5th.  The  most  general  mixture  for  Portland  cement  is  1 
part  Portland  cement,  2  parts  sand,  5  parts  broken  stone. 

7th.  Our  requirements  for  sand  are  that  it  shall  be  clean  and 
sharp.  Our  requirement  for  stone  is  that  it  shall  pass  through 
a  24 -inch  ring;  but  we  have  used  furnace  slag  considerably 
with  natural  cement  for  making  concrete  foundations,  and 
with  great  success. 

9th.  We  prefer  the  mixture  of  concrete  to  be  moderately  wet. 

10th.  We  have  not  experienced  trouble  with  concrete  on 
account  of  cracks  forming  between  successive  layers  in  founda- 
tion work. 

11th.  We  have  not  laid  concrete  in  masses  large  enough  to 
require  a  special  provision  for  expansion  and  contraction. 

12th  and  13th.  We  have  not  used  concrete  for  exposed  or 
neat  masonry,  for  the  reason  that  we  can  get  first-class  ashlar 
masonry  with  no  joints  in  excess  of  f  of  an  inch,  laid  complete, 
for  prices  less  than  $6  per  cubio  yard  ;  and  at  these  prices  we 
consider  it  much  preferable  to  concrete  masonry. 

14th,  15th,  16th,  and  17th.  During  this  last  winter  we  re- 
built a  large  abutment  composed  partly  of  ashlar  masonry  and 
partly  of  natural  cement  concrete.  The  ashlar  masonry  was 
used  for  the  outside  or  casing,  and  the  natural  cement  concrete 
(mixed,  mostly,  2  parts  cement,  3  parts  sand,  and  7  parts  slag) 
was  used  for  the  interior  work. 

No  concrete  was  laid  at  a  lower  temperature  than  20  degrees, 
but  was  laid  at  any  temperature  above  20  degrees  ;  care  being 
taken,  however,  to  heat  both  water  and  sand,  and  several  fires 
were  used  around  the  work.  With  the  above  precautions  we 
had  no  trouble  from  frost. 

The  work  done  last  winter  cost  us  about  $3.10  per  cubic  yard 
for  all  concrete  in  place — $3  being  the  pay  for  masons  and  $1.10 
the  rate  for  ordinary  labor. 
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18th,  19th,  and  20th.  The  cost  of  our  masonry  will  range 
this  year  from  $5.75  to  $6.25  per  cnbio  yard.  A  large  portion 
of  it  will  not  cost  in  excess  of  $5.75.  At  the  present  prices  of 
Portland  cement  concrete,  I  estimate  that  neat  masonry  would 
probably  cost  ns  about  $5.25  per  cubic  yard.  With  this  differ- 
ence in  the  cost,  we  think  that  first-class  ashlar  masonry, 
excepting  in  foundations,  is  much  to  be  preferred  to  concrete 
masonry;  although  I  should  not  hesitate  to  use  Portland  concrete 
masonry  in  neat  work  with  a  decided  scarcity  of  stone.  There 
are  plenty  of  records  of  the  successful  use  of  Portland  cement 
concrete  in  neat  work  in  this  country,  ever  since  the  year  1872, 
when  fortifications  were  so  built  by  the  United  States  govern- 
ment in  Portland,  Maine.  The  department  of  docks,  New 
York  city,  have  used  Portland  cement  concrete  successfully 
in  neat  work  for  a  great  many  years.  There  are  records,  also, 
of  concrete  being  successfully  used  in  1891  for  neat  work  of 
piers  over  Red  river  at  Alexandria,  Louisiana  ;  in  1894  in  the 
piers  of  Lonesome  Valley  viaduct,  Enoxville,  Cumberland  Gap 
&  Louisville  B.  R. ;  all  of  which  pieces  of  masonry  have  been 
reported  upon  during  the  last  few  years  as  in  good  condition. 

It  is  for  the  above  reasons  that  I  should  not  hesitate  to  use 
Portland  cement  concrete  if  forced  to  through  lack  of  suitable 
8 tone  for  ashlar  masonry  ;  but  I  regard  ashlar  masonry  with 
good  stone  much  to  be  preferred  when  procurable  at  reasona- 
ble prices. 


NORFOLK      AND      WESTERN      RAILWAY      COMPANY. 
SPECIFICATIONS  FOR  CEMENT. 

Cement  shall  be  first  quality,  fresh  ground,  and  of  such  a 
degree  of  fineness  that  92  per  cent,  will  pass  through  a  sieve  of 
50  meshes  per  lineal  inch  made  of  wire  No.  35  American  wire 
gauge. 

A  briquette  made  from  neat  cement  allowed  an  exposure  of 
one  hour  in  the  open  air  followed  by  23  hours  in  water,  shall 
show  a  tensile  strength  generally  of  60  pounds  or  over  per 
square  inch,  and  no  cement  will  be  received  testing  less  than 
50  pounds  per  square  inch. 

A  briquette  made  from  1  part  of  cement  and  2  parts  of  clean 
aand,  allowed  an  exposure  of  one  day  in  the  open  air,  followed 
by  six  days  in  water,  shall  show  a  tensile  strength  of  at  least 
85  pounds  per  square  inch. 

Mr.  W.  A.  Rogers,  engineer  of  the  permanent  construction  of 
the  bridge  and  building  department  of  the  Chicago,  Milwaukee 
k  St.  Paul  Ry.,  reported  as  to  the  practice  on  that  system  : 

1.  Yes,  for  all  classes  of  railway  masonry. 
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2.  Natural  cement  concrete  is  used  in  foundations  where  there 
is  not  too  much  water  and  where  the  loading  is  not  excessive. 
It  was  formerly  used  for  small  culverts  but  the  results  were  not 
entirely  satisfactory. 

3.  One  part  of  natural  cement  to  1$  parts  of  sand  to  not  to  ex- 
ceed 4  parts  of  broken  stone.  Gravel  is  used  in  place  of  sand 
where  it  can  be  conveniently  obtained,  in  which  case  the  per- 
centages of  stone  and  sand  in  the  gravel  are  ascertained  and 
the  parts  of  stone  and  gravel  used  in  the  concrete  are  fixed 
accordingly. 

4.  Portland  cement  concrete  is  used  in  all  wet  foundations 
and  all  foundations  where  the  loading  is  excessive.  It  is  also 
used  for  bridge  piers,  pedestals,  abutments,  retaining  walls,  cul- 
verts of  all  kinds,  a  freight  house  floor,  the  foundations  and 
walls  (up  to  the  water  table)  of  a  freight  house,  for  turn-table 
centre  and  pit  walls,  for  facing  disintegrating  stone  masonry  or 
sandstone  ledges,  and,  in  fact,  in  anyplace  where  stone  masonry 
would  ordinarily  be  used. 

5.  One  part  of  Portland  cement  to  2  parts  of  sand,  to  not  to  ex- 
ceed 5  parts  of  broken  stone  for  the  neat  work  of  piers  and 
abutments  and  for  foundations  where  the  loading  is  excessive  or 
the  water  bad. 

One  part  of  Portland  cement  to  3  parts  of  sand,  to  not  to  ex- 
ceed 7i  parts  of  broken  stone  for  culverts  and  for  ordinary  wet 
foundations.  Gravel  is  used  in  place  of  sand  under  same  con- 
ditions as  mentioned  in  question  3. 

6.  Extracts  from  our  cement  specifications  follow  : 

SPECIFICATIONS   FOB   NATURAL   HYDRAULIC   CEMENT. 

All  cement  must  be  properly  burned  and  must  stand  all  of  the 
following  tests,  which  will  be  made  by  our  inspector  : 

Fineness. 

Not  more  than  10  per  cent,  shall  fail  to  pass  through  a  sieve 
having  2,500  meshes  per  square  inch,  wire  to  be  No.  35  Stubbs' 
gauge. 

Soundness. 

Neat  cement  mixed  to  the  consistency  of  stiff  mortar  and 
made  into  cakes  2  to  3  inches  in  diameter,  }  inch  thick  at  centre 
and  tapering  to  edge  shall  not  crack  nor  show  any  other  signs 
of  expansion  when  immersed  in  water  at  60  degrees  Fahr.  after 
standing  in  moist  air  till  a  1  pound  weight  on  No.  24  wire, 
Stubbs'  gauge,  will  make  no  indentation. 
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'  Tensile  Strength. 

Briquettes  made  from  neat  cement  shall  develop  the  following 
strength  per  square  inch  : 

One  hour,  or  till  set  in  moist  air  and  remainder  of  24  hours 
in  water  at  60  degrees  Fahr  ;  60  lbs. 

One  day  in  moist  air  and  six  days  in  water  at  60  degrees 
Fahr.  ;  100  lbs. 


EXTBACTS   FBOM   SPECIFICATIONS   FOB    POBTLAND 

CEMENT. 

Soundness. 

All  cement  shall  be  sound  and  shall  pass  both  the  boiling  test 
and  the  test  for  soundness  recommended  by  the  American 
Society  of  Civil  Engineers. 

Fineness. 

Not  less  than  85  per  cent,  of  the  sample  shall  pass  through  a 
No.  100  sieve. 

Hate  of  Setting. 

The  initial  and  final  sets  as  determined  by  the  rules  of  the 
American  Society  of  Civil  Engineers  shall  take  place  in  not  less 
than  1}  and  4  hours  respectively. 

Tensile  Strength. 

The  tensile  strength  per  square  inch  shall  be  not  less  than  the 
following  amounts  at  the  various  ages,  and  the  strength  at  each 
age  shall  show  a  reasonable  increase  over  that  of  the  shorter 
ages  : 

Age.  Strength. 

,  1  day.      In  air  till  set,  balance  of      ...  .     150  lbs. 

24  hours  in  water. 

7  days.     1  day  in  air,  6  days  in  water                .  300  lbs. 

28  days.     1  day  in  air,  27  days  in  water      .  400  lbs. 

Miscellaneous. 

The  cement  shall  be  free  from  lumps  and  shall  be  uniform  in 
color. 

It  shall  have  been  properly  aged. 

The  quality  of  each  shipment  as  determined  by  the  tests  shall 
conform  closely  to  the  average  of  previous  shipments. 

7.  Sand  shall  be  reasonably  clean,  coarse,  and  sharp. 
Gravel  shall  be  reasonably  clean.     The  sand  grains  shall  be 
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coarse  and  sharp.  There  shall  be  no  pebbles  over  2|  inches  and 
the  pebbles  between  |  inch  and  2}  inches  shall  not  exceed  33 J 
per  cent,  of  the  total  volume. 

The  crushed  stone  shall  be  free  from  dirt  and  other  foreign 
material ;  it  shall  be  hard,  sound,  and  angular  in  shape.  It 
shall  pass  through  2 1  -inch  ring.  Where  the  quality  of  the  stone 
is  such  that  the  screenings  are  hard  and  sharp  unscreened 
crusher-run  stone  is  specified,  otherwise  it  is  required  to  be  run 
over  a  ±-inch  screen. 

8  and  9.  The  following  is  an  extract  from  our  concrete  speci- 
fications : 

All  materials  shall  be  actually  measured  by  volume  in  meas- 
uring boxes  furnished  for  the  purpose. 

The  amount  of  water  used  in  mixing  shall  be  varied  according 
to  the  quality  of  the  stone  and  the  weather  ;  more  water  being 
used  for  a  porous  stone  and  during  hot,  dry  weather,  than  for  a 
harder  stone,  and  during  cool  weather ;  enough  water  being 
used  in  any  case  so  that  the  concrete  will  quake  when  slightly 
rammed  after  it  is  deposited  in  the  form. 

Concrete  may  be  either  hand  or  machine  mixed.  If  a  machine 
is  used  it  must  be  of  a  kind  approved  by  the  engineer.  The 
method  to  be  followed  iu  hand  mixing  shall  be  similar  to  the 
following  :  The  sand  or  gravel  and  cement  shall  be  thoroughly 
mixed  dry  by  being  deposited  in  alternate  layers  on  a  water- 
tight platform  or  box,  and  then  turned  with  a  shovel  or  hoe,  after 
which  the  entire  amount  of  water  required  shall  be  added  and 
stirred  in.  In  the  meantime  the  broken  stone  shall  have  been 
spread  on  a  water-tight  platform  in  a  thin  layer  and  wetted 
down.  On  this  layer  of  stone  the  mortar  is  to  be  evenly  spread, 
and  the  mass  turned  with  shovels  until  each  particle  of  stone  is 
entirely  surrounded  by  mortar,  and  the  mass  is  of  a  uniform 
consistency. 

Concrete  shall  be  deposited  in  the  walls  iu  horizontal  layers 
not  exceeding  6  inches  in  thickness,  before  setting  has  begun. 

Each  layer  shall  be  well  tamped  immediately  after  being  de- 
posited. 

The  inside  face  of  the  form  shall  be  clean  ;  and  shall  be  wet 
in  dry  weather  before  concrete  is  deposited  against  it. 

As  far  as  possible  the  work  shall  be  carried  on  continuously, 
i.  c,  with  the  least  number  of  stoppages.  Whenever  it  becomes 
necessary  to  allow  one  layer  to  set  before  the  nextone  is  placed, 
the  top  of  the  latter  should  be  left  rough,  and  it  should  be  thor- 
oughly cleaned  and  wet,  and  a  thin  grout  should  be  spread  over 
it  before  starting  again.  In  no  case  must  there  be  a  stoppage 
of  the  work  within  less  than  18  inches  of  the  top  of  the  wall. 

We  have  two  Ran  some  concrete  mixers  in  use.  With  one  of 
them  we  have  mixed  over  35,000  cubic  yards  of  concrete  and 
with  the  other  one  in  the  neighborhood  of  10,000  cubio  yards. 
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In  our  opinion  the  product  turned  out  by  them  is  superior  to 
hand  mixed. 

10.  Yes,  surface  cracks,  especially  where  a  stoppage  occurs 
close  to  the  top  of  a  wall.  Unless  great  care  is  exercised  in 
having  the  top  of  the  layer  which  has  set  clean  and  rough  and 
in  using  a  thin  grout,  a  crack  is  apt  to  develop  between  it  and 
and  the  next  course.  (See  answer  to  questions  8  and  9.)  Where 
a  crack  would  be  apt  to  weaken  we  place  iron  dowels  in  the  top 
of  the  course  which  is  to  be  let  set,  or  place  a  number  of  stones  up 
to  1  cubic  foot  in  size  in  this  layer  with  one  half  of  the  stone 
projecting  above  the  top  of  the  course,  or  we  arrange  to  dove- 
tail the  next  course  into  this  one  by  building  either  a  groove  or 
a  ridge  in  the  top  of  it. 

11.  Retaining  walls  are  divided  into  40-foot  to  50-foot  sec- 
tions. In  the  case  of  abutments  over  60  feet  in  length  the  ques- 
tion of  dividing  into  40-foot  to  50-foot  lengths  is  considered  in 
each  case.  Long  culverts  are  divided  into  sections  where  more 
convenient  to  build  in  that  way,  and  also  sometimes  to  provide 
for  unequal  settlement. 

No.  12.  No,  except  in  special  cases.  All  neatwork  was  for- 
merly faced  with  a  1 : 2  or  1  : 3  Portland  cement  mortar  1}  inches 
to  2  inches  thick.  Trouble  has  been  had  on  account  of  this  fac- 
ing separating  from  natural  cement  concrete  at  times,  notwith- 
standing it  was  built  at  the  same  time  as  the  concrete  backing. 
We  get  a  good  face  and  wearing  surface  on  Portland  cement 
concrete  by  a  careful  selection  of  the  finer  material  for  the  face 
of  the  wall,  careful  tamping,  and  by  using  a  spade  along  the 
form.  Mortar  facing  is  expensive  both  in  labor  and  material 
and  there  is  a  question  as  to  whether  it  adds  to  the  weather  re- 
sisting quality  of  the  concrete. 

13.  We  use  for  the  ordinary  concrete  form  for  culverts,  low 
abutments,  and  low  piers,  2  inches  x  10  inches,  16  feet  plank 
8.  1  s.  and  2  E.  for  the  face  of  the  form  tacked  horizontally  to 
4-inch  x  6-inch  posts,  placed  about  4-foot  centres.  Heavier  posts 
are  used  for  high  piers  and  abutments.  Posts  built  of  2  pieces 
of  3  inches  x  12  inches,  blocked  1  inch  apart,  have  been  used  for 
piers  and  abutments  35  feet  high.  The  posts  are  held  together 
by  j -inch  rods  and  are  held  in  position  by  bracing  to  piles  or 
stakes  driven  in  the  ground.  One  quarter  round  cove  is  placed 
in  all  corners  and  at  the  top  of  wings,  copings,  and  back  walls  to 
round  the  corners. 

14.  Natural  cement  concrete  built  in  freezing  weather  is  very 
apt  to  be  damaged..  Portland  cement  concrete  if  materials  are 
heated  and  in  extreme  cases  salt  used,  and  protected  on  top  by 
straw  or  manure  may  be  built  safely  in  severe  weather.  A  slight 
scaling  of  the  surface  may  result. 
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15.  Frost  does  not  seem  to  have  any  effect  on  Portland 
cement  concrete  after  it  has  set.  I  have  observed  natural  ce- 
ment concrete  which  has  been  damaged  on  the  surface  by  the 
action  of  frost,  especially  at  points  where  the  water  occasion- 
ally stands  in  winter. 

16.  For  the  proportions  1  part  natural  cement  to  1^  parts 
sand  to  4  parts  broken  stone,  1.5  bbls.  cement,  0.35  cubic  yards, 
sand  and  0.95  cubic  yards  broken  stone  are  required. 

For  the  proportions  1  Portland  cement  to  2  sand  to  5  broken 
stone,  1.2  bbls.  Portland  cement,  0.35  cubic  yards  sand  and 
0.95  cubic  yards  broken  stone  are  required. 

For  the  proportions  1  Portland  cement  to  3  sand  to  7}  broken 
stone,  0.9  bbls.  cement,  0.35  cubic  yards  sand  and  0.95  cubic 
yards  broken  stone  are  required. 

17.  The  labor  of  mixing  and  placing  concrete,  unloading  and 
handling  all  materials  and  tools  costs  per  cubic  yard  about  90 
per  cent,  of  the  amount  paid  per  day  for  labor  on  this  line.  The 
forms  for  ordinary  culvert,  abutment  or  pier  work,  where  the 
lumber  is  used  over  and  over  until  worn  out,  costs  from  30  cents 
to  85  cents  per  cubic  yard  of  concrete. 

18.  Natural  cement  concrete  costs  about  $1.00  per  cubic  yard 
and  1  to  3  Portland  cement  concrete  50  cents  per  cubic  yard 
less  than  common  rubble  masonry.  Portland  cement  concrete 
costs  from  $2.00  to  $4.00  per  cubic  yard  less  than  bridge  stone 
masonry  in  this  vicinity. 

19.  We  have  under  way  a  series  of  tests  to  determine  the  effect 
of  varying  the  proportions  of  sand  and  cement,  another  series 
to  determine  the  effect  of  dirty  sand  on  the  strength  of  con- 
crete, and  another  series  of  tests  of  concrete  made  from  the 
various  sands  found  on  this  line.  Time  and  space  have  forbid- 
den their  being  made  part  of  this  statement. 

20.  During  the  past  three  seasons  we  have  put  in  with  our 
own  force  in  the  neighborhood  of  100,000  cubic  yards  of  con- 
crete masonry.  A  small  percentage  of  natural  cement  concrete 
built  in  freezing  weather  was  damaged  slightly  on  the  surface, 
and  in  a  few  instances  natural  cement  concrete  at  the  surface  of 
water  was  slightly  damaged.  With  these  exceptions  the  use  of 
concrete  on  this  line  has  been  in  every  way  satisfactory.  So 
satisfactory  that  stone  masonry  is  not  built  except  in  special 
cases.     The  advantages  in  favor  of  concrete  are,  briefly : 

No  derricks  required,  not  so  much  use  of  main  track 
and  interference  with  traffic  when  it  is  used. 

It  may  be  built  with  unskilled  labor,  thus  lessening  danger  of 
labor  troubles  and  making  easy  rapid  expansion  and  contraction 
of  force  to  suit  volume  of  work  in  hand.  Wider  distribution  of 
suitable  concrete  than  stone  masonry  materials.    Less  falsework 
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required.  Permits  combinations  with  iron  or  steel.  Structures 
of  irregular  and  intricate  shapes  are  comparatively  easily  made. 
Durability  ;  economy  ;  pleasing  appearance. 

Mr.  Arthur  Montzheimer,  superintendent  of  bridges  and 
buildings  of  the  Chicago  &  Northwestern  Railway  Company, 
replied  in  the  following : 

No  concrete  work  of  any  importance  has  been  done  in  this 
department.  A  year  ago  we  put  in  a  turn-table  at  Milwaukee 
and  used  concrete  supported  by  25-40  feet  piles.  American 
Portland  cement  was  used  and  a  proportion  of  five  parts  of 
stone,  three  of  torpedo  sand,  and  one  of  cement  was  used.  I  do 
not  know  what  this  concrete  cost  us  per  yard.  We  prefer  a 
dry  mixture  using  only  enough  water  to  slightly  flush  the  sur- 
face after  repeated  ramming.  I  think  the  proportion  used  in 
mixing  concrete  should  be  the  resnlt  of  experiments  with  the 
material  to  be  used.  As  I  understand  the  matter  the  cement 
should  coat  each  grain  of  sand  and  the  surface  of  each  stone, 
with  a  little  extra  cement  to  unite  the  parts.  The  sand  should 
be  so  proportioned  that  it  will  fill  all  the  interstices  between 
the  crushed  stone. 

Mr.  8.  B.  Fisher,  chief  engineer  of  the  Missouri,  Kansas  & 
Texas  Railway  Co.,  made  statement  as  to  their  practice  as  fol- 
lows: 

I.  Portland  only. 

4.  Bridge  abutments  and  piers. 

5.  One  part  of  cement ;  3  parts  of  sand  to  6ft  parts  of  broken 
stone. 

7.  Best  and  most  available  material. 

8.  Use  cubial  mixer  in  all  large  work,  small  structures 
mixed  by  hand. 

9.  Moderately  wet. 

10.  None. 

II,  None. 
12.  No. 

14.  Do  not  usually  do  it. 

15.  No  effect. 

16.  Concrete  8.85  cu.  ft.,  sand  11.5  ou.  ft.,  broken  stone 
25.5  cu.  ft. 

18.  Concrete:  Masonry  =100:  154. 

Mr.  J.  P.  Snow,  bridge  engineer  of  the  Boston  &  Maine 
R.  R.,  gave  the  following  reply :  . 
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The  Boston  &  Maine  railroad  make  bnt  little  use  of  this  ma- 
terial, not  so  much  as  would  be  economical  perhaps.  The 
abundance  of  good  granite  on  our  system  joined  with  a  natu- 
ral conservatism  is  probably  the  reason  for  the  small  use  made 
of  concrete.  We  used  both  natural  and  Portland  oemen  con- 
crete, however,  where  stone  masonry  is  not  possible  and  occa- 
sionally where  either  could  be  employed. 

We  use  natural  cement  concrete,  one  cement,  two  sand,  and 
four  broken  stone  for  filling  around  pile  heads  in  foundations 
where  the  ground  is  saturated  with  fresh  water  and  Portland 
cement  in  about  the  same  proportions  where  exposed  to  sea 
water.  Natural  cement  is  gradually  dissolved  by  sea  water  and 
should  not  be  used  where  exposed  to  it  although  where  buried 
in  earth  as  in  a  foundation  the  action  is  not  so  active  as  when 
open  to  the  air  and  the  range  of  tides. 

We  have  never  used  concrete  for  entire  abutments  or  piers 
but  have  used  it  with  apparently  good  results  to  face  up  decom- 
posing ledges  and  old  abutments.  We  have  also  used  it  exclu- 
sively for  the  hearting  of  piers — the  outside  being  granite  in 
regular  courses. 

The  small  amounts  of  concrete  used  by  us  are  hand  mixed. 
If  large  amounts  were  used  I  should  advocate  machine  mixing. 
I  prefer  a  tolerably  moist  mixture  that  can  be  easily  rammed 
solid. 

Regarding  the  third  and  fifth  questions  as  to  the  proper  pro- 
portions of  materials  to  use  for  making  concrete.  I  think  the 
rule  set  forth  by  Mr.  Wm.  B.  Fuller,  member  Am.  Soc.  C.  £., 
in  his  discussion  of  a  paper  by  Mr.  Geo.  W.  Rafter,  printed  in 
Vol.  XLII  of  American  Society  Transactions,  is  correct  and 
should  always  be  followed.  It  is  to  use  just  the  amount  of 
sand  that  is  required  to  fill  the  voids  in  the  particular  kind  of 
stone  to  be  used  and  no  more,  and  gauge  the  amount  of  cement 
by  the  quality  of  concrete  needed. 

The  arguments  for  this  rule  are  that  if  too  much  sand  is  used 
the  stones  are  "drowned;"  that  is,  they  are  separated  by 
masses  of  sand  and  the  resulting  concrete  is  but  little  better 
than  mortar  without  stone.  This  condition  is  particularly 
objectionable  in  a  mixture  lean  in  cement.  On  the  other 
hand  if  too  little  sand  is  used  to  fill  the  stone  properly 
there  will  be  open  spaces  in  the  concrete  no  matter  how  much 
ramming  is  done  and  the  addition  of  more  cement  will  ben- 
efit it  but  little. 

With  a  given  amount  of  cement  to  a  cubic  yard  of  concrete- 
the  resulting  product  can  be  made  to  range  all  the  way  from 
a  poor  to  a  rich  mixture  by  varying  the  relative  proportions  of 
fine  and  coarse  aggregate.  It  is  advantageous  to  use  stone 
of  varying  sizes  provided  it  can  be  thoroughly  mixed  so  as 
to  be  perfectly  uniform.  With  stone  all  one  size  the  sand 
should  be  about  in  the  proportion  of  three  sand  to  five  stone ; 
if  the  stone  is  half  fine  and  half  coarse  2}  sand  and  5  stone 
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will  be  a  fair  estimate.  Each  class  of  stone  should  be  ex- 
perimented with  to  determine  its  proper  dose  of  sand.  The 
cement  may  vary  from  one  cement  to  two  of  sand  up  to 
one  cement  to  four  or  five  of  sand  according  as  the  concrete  is 
designed  for  shearing  strength  or  mere  weight. 

Mr.  A.  W.  Merrick,  superintendent  bridges  and  buildings  of 
the  Chicago  &  Northwestern  By.  Co.,  states  that  no  concrete 
has  been  used  on  his  division. 

Mr.  Blair  Burwell,  chief  engineer  of  the  Florida  Central  & 
Peninsular  B.  B.,  replied  that  his  experience  with  concrete  had 
been  very  meager,  he  having  used  nothing  but  Portland  con- 
crete and  that  in  cylinder  piers  and  cement  floors,  of  the 
proportions  1  cement,  3  sand  to  5  two  inch  broken  stone.  Re- 
sults good. 

Mr.  C.  W.  Van der grift,  superintendent  bridges  and  build- 
ings of  the  Chesapeake  &  Ohio  By. ,  stated  that  they  have  never 
made  use  of  concrete  in  bridge  work. 

Mr.  D.  Bontecou,  chief  engineer  of  the  Kansas  City,  Fort 
Scott  &  Memphis  B.  B.,  made  reply  as  follows  : 

I  use  both  natural  and  Portland  cement;  being  guided  by 
the  various  conditions  under  which  the  structure  is  built  and 
is  to  give  service  in  determining  the  kind  of  cement  and  the 
proportions.  Under  ordinary  conditions  I  prefer  a  wet  mix- 
ture for  concrete,  and  provide  for  expansion  in  lengths  of 
from  thirty  to  one  hundred  feet  according  to  circumstances. 

I  think  there  is  no  trouble  in  laying  concrete  in  freezing 
weather,  with  a  proper  use  of  salt,  but  prefer  not  to  place 
concrete  where  the  temperature  is  below  twenty  degrees. 

An  important  advantage  of  concrete  for  railroad  work  is  the 
ability  to  handle  material  in  places  which  are  difficult  of  access, 
and  in  the  case  of  culverts  the  comparative  security  against 
washing  out. 

Mr.  Fred  Eilers,  superintendent  bridges  and  buildings,  Chi- 
cago, Burlington  &  Quincy  B.  B.,  answered  as  follows  : 

1.  We  are  using  American  Portland  cement  in  building  con- 
crete piers,  abutments,  arch  culverts  and  box  culverts. 

2.  We  are  not  using  natural  cement. 

4.  We  use  Portland  cement  for  piers,  arch  culverts,  abut- 
ments, and  box  culverts. 

5.  We  use  the  same  proportion  for  all  classes  of  work  as  fol- 
lows : 

1  part  Portland  cement. 
3     "     clean  sharp  sand. 

6     "     clean,  crushed  stone,  that  will  go  through  a  1} 
inch  ring. 
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7.  We  require  all  material  to  be  first-class. 

8.  We  measure  sand  and  cement  according  to  proportion 
and  put  in  water  enough  to  make  a  mortar.  Then  put  in 
our  crushed  stone  and  turn  oyer  twice  by  hand  before  put- 
ting it  in  its  place. 

9.  We  prefer  moderately  wet  mixtures  so  that  concrete 
will  stand  ramming  without  getting  too  soft. 

10.  Have  not  experienced  any  trouble  on  account  of  cracks 
forming  on  successive  layers. 

11.  We  have  not  made  any  provisions  on  account  of  expan- 
sion or  contraction. 

12.  We  do  not  face  our  concrete  walls.  We  have  them  to 
show  a  finish  when  caisson  or  form  is  taken  off. 

13.  We  use  dressed  lumber  on  all  forms. 

14.  The  concrete  should  not  be  mixed  in  freezing  weather. 

15.  There  should  not  be  any  trouble  from  frost  if  the  con- 
crete is  put  in  in  the  proper  way,  after  it  is  set. 

16.  One  and  one-fifth  barrels  cement,  15  cu.  ft.  sand,  27  cu. 
ft.  crushed  stone  per  yd.  of  concrete. 

17.  To  mix  and  put  concrete  in  good  shape  will  cost  $1.50 
per  cu.  yd.  at  15  cts.  per  hour  for  labor  including  one  mason's 
pay  and  two  carpenters  to  build  forms. 

18.  We  find  no  difference  on  price  of  concrete  masonry  and 
rubble  masonry.     First-class  stone  work  will  cost  double. 

What  concrete  we  have  been  using  seems  to  give  good  satis- 
faction. 

Do  not  know  of  any  reason  against  using  concrete  in  bridge 
or  foundation  work. 

Mr.  Thos.  H.  Johnson,  chief  engineer  of  the  Pittsburgh, 
Cincinnati,  Chicago  &  St.  Louis  By.,  replied  as  follows: 

I  beg  to  say  that  the  use  of  concrete  on  the  lines  under  my 
charge  has  been  confined  chiefly  to  foundations  below  ground, 
and  the  use  of  concrete  above  ground  has  been  too  limited  and 
of  too  recent  date  to  warrant  drawing  conclusions  therefrom. 

Messrs.  J.  T.  Carpenter  and  £.  Holbrook,  superintendents 
bridges  and  buildings  of  the  Louisville,  Evansville  &  St.  Louis 
B.  B.,  replied  for  their  line  as  follows  : 

1.  We  use  both  natural  and  Portland  cement  for  all  masonry 
on  this  road.     Have  used  nothing  else  for  four  years. 

2.  For  foundation  and  back  walls  and  other  masonry  two 
feet  or  more  from  the  weather. 
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3.  One  of  cement,  two  of  sand  and  five  or  six  of  clean, 
crushed,  hard  limestone,  one  or  two  clean  screenings.  We 
have  no  gravel. 

4.  All  exposed  work  and  in  all  masonry  within  two  feet  of  the 
weather. 

„.     Practically  the  same  as  No.  3. 

6.  We  have  no  specifications.  The  work  is  done  under  the 
supervision  of  onr  foreman,  who  receives  instructions  from 
time  to  time  as  his  experience  dictates. 

7.  Clean,  sharp  sand.  We  have  no  gravel.  Crushed  hard 
limestone,  free  from  dirt. 

8.  Two  wheelbarrows  of  sand  spread  on  the  mixing  bed, 
one  of  cement  is  then  spread  on  top  and  well  mixed  dry — 
water  is  then  applied  and  thoroughly  mixed.  The  stone  and 
screenings  are  then  applied  and  further  mixture  made  with 
shovel.  » 

9.  We  use  moderately  dry  mixture. 

10.  No. 

11.  We  have  made  no  provision  for  expansion  and  experience 
no  trouble,  although  we  have  made  moderately  long  arches  and 
abutments  with  quite  long  wing  walls. 

12.  After  a  bed  of  concrete  has  been  thrown  into  place  and 
partially  rammed  we  take  a  trowel  or  shovel  and  run  down 
along  the  sides  of  the  sheathing  and  by  twisting  the  same 
we  force  the  coarser  stones  back  so  that  there  is  contact 
with  the  sheathing,  allowing  the  mortar  to  take  proper 
place.  In  this  manner  we  get  a  perfect  face,  which  shows  none 
of  the  stones  and  shows  clearly  the  entire  grain  of  the  wood. 
We  believe  this  to  be  a  better  face  than  anything  that  can  be 
put  on  afterwards,  because  it  costs  almost  nothing  to  obtain  it. 

13.  We  use  scantling  of  various  sizes  according  to  the  magni- 
tude of  the  work,  placed  about  2}  feet  centers,  backed  by  f 
plain  pine  boards  nailed  to  the  scantling. 

14.  Our  experience  leads  us  to  believe  that  Portland  cement 
concrete  can  be  successfully  worked  in  freezing  weather.  In 
severe  cases  we  have  used  salt. 

15.  We  have  discovered  no  action  due  to  frost  on  the  Port- 
land cement,  but  can  not  recommend  the  natural  cement  that 
we  have  used  where  it  is  subjected  to  the  action  of  the  frost. 

16.  It  requires  very  nearly  a  yard  of  stone  to  make  a  yard  of 
concrete,  and  about  a  barrel  of  Portland  cement  and  somewhat 
over  a  barrel  of  natural  cement. 

18.  We  have  constructed  concrete  masonry  for  about  one  half 
the  cost  of  other  masonry  on  our  line. 
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19*  We  have  found  that  good  Portland  cement  concrete  thor- 
oughly set  will  break  across  through  a  piece  of  stone  as  though 
it  was  homogeneous  substance. 

20.  We  have  discovered  no  reason  why  good  concrete  masonry 
made  as  above  does  not  fully  meet  the  requirements  of  railroad 
work. 

Mr.  J.  Woodman,  engineer  W.  D.  Canadian  Pacific  By.,  made 
the  following  statement : 

It  appears  to  me  that  there  can  be  no  doubt  on  the  main  ques- 
tion, i.  e.  :  That  concrete  is,  when  properly  handled,  the  most 
suitable  and  economical  material  for  bridge  piers,  abutments, 
railway  culverts  and  arches  or  in  buildings.  We  use  Portland 
cement  almost  entirely  as  I  find  that  I  can  get  better  results  by 
varying  the  proportions  of  this  than  using  natural  cement. 
Our  general  proportions  for  Portland  cement  concrete  are  1  :3 
and  6,  and  under  water  1  : 2  and  5,  and#  I  think  a  moderately 
wet  mixture  the  most  desirable. 

In  regard  to  handling  concrete  in  frosty  weather,  I  think  this 
depends  entirely  upon  the  amount  that  is  to  go  in  and  the  facil- 
ities available  for  handling  it.  With  the  exercise  of  proper 
judgment  it  may  within  certain  limits  be  carried  on  quite 
safely,  but  at  the  same  time  is  much  more  expensive,  and  where 
only  used  in  small  quantities  is  not  to  be  depended  on.  The 
use  of  concrete,  to  my  mind,  is  dependent  entirely  on  the  mate- 
rials available  for  it,  i.  e.  :  in  the  vicinity  o!  good  quarries  and 
where  mason's  labor  is  not  too  high  and  especially  in  districts 
away  from  cement  centers  first-class  rubble  would  be  found 
cheaper.  On  the  other  hand,  near  cement  manufactories  and 
where  good  broken  stone  and  gravel  is  easily  obtained  it  will  be 
better  to  use  concrete. 

Your  circular  does  not  make  any  suggestions  as  to  the  stand- 
ard required  for  natural  or  Portland  cements  and  I  trust  that 
something  will  be  brought  out  in  connection  with  this  as  such 
a  large  variation   in  the  results  can  be  obtained  through  the 
method  of  mixing  and  placing  in  molds.      Our  specifications 
call  for  tensile  strength  of  neat  cement  after  being  kept  one 
day  in  air  and  six  days  in  water,  and  shall  not  be  less  than  350 
pounds,  and  1  of  cement  to  3  of  sand  by  measure. 
One  day  in  air — 27  days  in  water — 150  pounds. 
Usual  specification  for  sand.      Screened. 
95  per  cent  of  cement  to  pass  through   sieve  containing 
10,000  meshes  per  square  inch. 

Mr.  E.  H.  McHenry,  chief  engineer  of  the  Northern  Pacific 
By.,  answered  as  follows  : 

1.  American  Portland  cement  is  used  by  this  company 
for  structures  enumerated. 
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2.     Natural  cement  concrete  has  not  been  used. 

4.  American  Portland  cement  concrete  used  in  structures- 
enumerated  in  question  one. 

5.  For  building  foundations  is  used  one  part  cement,  four 
parts  sand,  and  eight  parts  broken  stone. 

For  bridge  piers  and  abutments  :  In  foundations  and  footiBg 
courses,  one  part  cement,  three  parts  sand,  and  five  parts 
broken  stone ;  boulders  (nigger  heads)  not  to  exceed  one  foot 
in  size  thrown  in  promiscuously  and  thoroughly  imbedded  by 
ramming. 

In  the  body  of  abutments  and  piers,  one  part  cement,  three 
parts  sand,  and  five  parts  broken  stone. 

In  outside  Bhell  and  coping,  cement  mortar  6  inches  thick,  of 
one  part  cement  and  three  parts  sand. 

In  bearing  blocks  or  parts  of  coping  serving  as  bearing  blocks 
and  receiving  direct  pressure  from  superstructure,  cement  mor- 
tar consisting  of  one  part  cement  and  two  parts  sand. 

7,  8,  9.  The  specifications  for  building  foundations  as  follows : 
The  sand  and  cement  in  proportion  as  given  under  question 
five,  must  be  thoroughly  mixed  while  dry,  spread  out  in  a  bed,, 
and  the  broken  stone  placed  on  top  of  it.  Wet  the  bed  thus- 
formed  by  sprinkling  with  water  and  rinse  thoroughly  until 
every  piece  of  stone  is  covered  with  mortar  ;  wheel  to  pit  and 
place  in  layers,  tamping  until  the  mortar  flushes  to  the  surface. 
The  sand  to  be  clean  and  sharp  and  the  broken  stone  of  size  so- 
that  any  piece  shall  pass  through  a  2£-inoh  ring. 

Specifications  for  bridge  abutments  and  piers  call  for  propor- 
tions of  ingredients  as  given  under  question  five.  All  sand  to 
be  clean,  coarse,  and  sharp  ;  broken  stone  or  quartz  pebbles  to  be 
clean  and  not  over  2}  inches  in  size.  All  proportions  are  meas- 
ured by  volume.  Mixtures  not  so  wet  as  to  let  water  flush  to 
surface  except  by  tamping.  Concrete  is  prepared  by  hand  mix- 
ing. 

10.  No  trouble  experienced. 

11.  Concrete  culverts  are  made  in  lengths  of  six  to  eight  feet 
to  allow  for  expansion  and  contraction.  No  provision  is  made- 
for  expansion,  contraction,  and  settlement  in  piers  or  abut- 
ments. 

12.  Piers  and  abutments  are  faced  with  a  layer  of  cement 
mortar  six  inches  thick  of  proportions  as  stated  under  fifth 
question  and  finally  given  a  coat  of  neat  cement  one-half  inch 
thick.  No  trouble  has  been  experienced  with  the  facing  crack- 
ing off. 

13.  The  forms  used  consist  of  one  inch  boards  set  upright  to 
the  proper  batter  and  braced  by  being  nailed  to  2-inch  x  4- inch 
pieces  running  horizontally  and  spaced  about  two  feet  apart. 
For  the  rounded  ends  of  the  piers  the  one  inch  boards  are 
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made  4  inches  wide  and  properly  tapered  for  the  batter.  The 
horizontal  pieces  are  increased  in  size  to  2-inch  x  8-inch  and 
framed  to  conform  to  the  ronnded  form  of  the  pier. 

14.  If  bridge  piers  and  abutments  are  built  in  freezing 
weather  they  are  enclosed  by  a  temporary  structure  which  is 
heated. 

15.  We  have  experienced  no  trouble  from  frost  after  the  con- 
crete has  set. 

16.  To  produce  one  cubic  yard  of  concrete  of  proportion,  one 
cement,  three  sand,  and  five  broken  stone,  is  required  1.2  bar- 
rels Portland  cement,  .5  cubic  yards  sand,  and  .9  cubio  yards 
broken  stone. 

18.  The  cost  of  concrete  in  place  varies  from  $7  to  $9  per 
cubio  yard,  which  includes  all  items  excepting  excavation  and 
pile  foundation,  if  any.  Cost  of  sandstone  per  cubic  yard  is 
■$16  and  of  granite  $22.  The  prioes  for  sandstone  and  granite 
are  for  a  structure  erected  in  1891. 

20.  Reasons  for  using  concrete  are  as  follows  :  Cheapness  of 
the  work  ;  an  experienced  foreman  can  use  unskilled  labor. 
Material  is  much  more  easily  handled  than  by  use  of  masonry. 
Results  obtained  more  satisfactory  than  by  using  masonry,  ex- 
cept when  made  of  granite.  Easily  adapted  to  any  desired 
form. 

Mr.  Hunter  McDonald,  chief  engineer  of  the  Nashville,  Chat- 
tanooga &  St.  Louis  Ry.,  made  the  statement  which  follows  : 

This  company  has  never  used  concrete  in  any  form  except 
that  of  foundations  under  masonry  structures. 

In  making  concrete  for  foundations  we  use  Louisville  tested 
^cement  in  the  proportion  of  two  ports  cement  to  one  part  sand 
■and  about  five  parts  crushed  stone,  depending  on  the  fineness 
of  the  crushing. 

Our  specifications  for  cement  is  that  briquettes  of  pure  ce- 
ment allowed  to  set  one  day  in  air  and  seven  days  in  water 
must  have  a  tensile  strength  of  100  lbs.,  and  pats  set  in  water 
must  show  no  cracks  around  the  edges. 

Our  requirements  for  sand  are  that  it  must  be  coarse  and 
clean.     Have  not  used  gravel  to  any  extent. 

Our  crushed  stone  usually  has  no  dimension  exceeding  2\ 
inches  and  is  fairly  well  screened.  Our  mixing  is  done  by 
hand.     Have  never  used  a  machine. 

I  prefer  a  moderately  wet  mixture. 

Concrete  is  about  $3  per  yard  cheaper  than  good  bridge  ma- 
sonry. 

I  have  no  good  reasons  for  not  using  concrete,  except  that 
I  prefer  to  see  the  results  of  its  use  in  a  great  many  places 
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which  I  have  observed,  before  risking  it  on  structures  exposed! 
to  great  variations  in  temperature. 

I  have  used  a  great  deal  of  briok  work  with  natural  cement, 
which  I  find  very  satisfactory  and  which  I  believe  to  be  cheaper 
than  concrete. 

Mr.  H.  G.  Kelley,  chief  engineer  of  the  Minneapolis  &  St. 
Louis  B.  B.,  replied  to  our  list  of  questions  as  follows : 

1.  Yes. 

2.  I  have  used  natural  cement  concrete  for  structures  of* 
what  I  would  term,  "secondary"  importance,  which  are  ex- 
posed to  the  weather,  such  as  small  or  unimportant  girder 
abutments  and  cylinder  piers,  small  culverts  under  embank- 
ments of  medium  height,  and  small  retaining  walls. 

3.  Proportions  of  materials    vary  with  duties  to  be  per- 
formed, usually  one  part  cement,  two  J5arts  sand,  and  five  parts, 
broken  stone.     I  have  also  used  with  success  one  part  cement, 
two  and  one  half  parts  sand,  three  parts  gravel,  and  four  parts- 
broken  stone. 

4.  I  use  Portland  cement  concrete  for  all  structures  of  the 
''first"  importance  where  stone  masonry  is  not  used,  such  as 
bridge  piers  and  abutments,  arch  culverts,  retaining  walls  sub- 
ject to  heavy  pressure  and  important  foundations. 

5.  The  proportion  of  materials  also  varies  with  the  condi- 
tions and  duty  which  the  structure  will  be  called  upon  to  per- 
form. I  have  used  one,  three  and  six,  also  one,  two  and  one 
half,  and  five,  and  where  gravel  has  been  available,  one  part 
of  cement,  two  and  one  half  parts  sand,  three  parts  gravel  and 
four  parts  of  broken  stone. 

7.  I  call  for  silica  sand,  as  opposed  to  a  limestone  sand 
which  abounds  in  some  parts  of  the  country ;  the  sand  to  be 
clean  and  sharp  and  preferably  of  large  grains,  but  I  have  not. 
specified  any  actual  minimum  size  for  sand  grains ;  gravel  to 
be  clean  and  of  small  size,  nothing  larger  than  hickory  nuts 
being  used  ;  stone  to  be  screened  from  the  crusher  and  to  pass 
through  a  2  or  2$ -inch  ring,  depending  upon  the  work  and  the 
practicability  of  obtaining  the  exact  material  desired. 

8.  Specifications  enclosed  show  process  followed  in  mixing 
but  I  do  not  bar  a  machine.  I  am  not  prepared  to  say  at  pres- 
ent which  method  produces  the  best  result. 

9.  I  believe  I  obtain  the  best  results  by  a  moderately  dry- 
mixture,  although  it  takes  closer  inspection  to  obtain  a  thor- 
ough mixture.  I  also  wet  the  broken  stone  and  gravel  before- 
mixing  it  in  the  concrete. 
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10.  I  experienced  trouble  in  one  caBe  on  aoconnt  of  cracks 
forming  between  successive  layers  of  concrete.  Investigation 
showed  that  it  was  not  an  actual  crack,  but  a  want  of  union 
between  the  layers  of  concrete,  owing  to  the  first  one  having 
set  and  become  slightly  dirty.  It  was  obviated  in  the  balance 
of  this  structure  by  always  wetting  the  set  surface  and  using  a 
slight  excess  of  mortar  with  the  next  layer  of  concrete. 

11.  It  depends  entirely  upon  the  structure  whether  I  make 
provision  for  expansion  and  contraction  due  to  changes  of  tem- 
perature. In  long  walls  I  have  made  joints  with  the  use  of  tar 
paper  between  them. 

12.  In  important  work  I  face  the  concrete  with  a  3-  or  4-inch 
facing  of  cement  mortar,  usually  1  to  1.  So  far  I  have  not  had 
any  trouble  with  this  facing  cracking  off. 

13.  The  form  or  mold  varies  with  the  work.  I  could  not 
give  any  regular  plan,  but  I  rarely  use  any  form  calling  for  a 
tie  of  either  iron  or  wood  to  run  through  the  mass  of  concrete. 

14.  I  have  mixed  concrete  in  zero  weather  for  important  struc- 
tures with  satisfactory  results,  but  I  would  avoid  such  practice 
wherever  it  was  possible  to  do  so.  In  such  cases,  I  heat  all 
material  used  and  surround  the  ordinary  forms  with  an  outside 
form  and  fill  the  space  between  with  manure. 

15.  My  observation  on  the  action  of  frost  on  natural  or  Port- 
land cement  concrete  after  it  has  set,  has  not  been  entirely 
satisfactory.  I  have  noticed  flaking  from  both  where  no  facing 
had  been  used  and  also  crumbling  of  cement,  but  the  latter 
might  be  due  to  poor  workmanship  or  quality  of  material. 

16.  The  amount  of  cement  and  material  necessary  to  make  a 
cubic  yard  of  concrete  varies  so  much  that  I  ljave  not  been  able 
to  get  satisfactory  data.  I  have  considerable  data  of  this  kind, 
but  would  not  give  it  as  a  record. 

18.  I  find  concrete  masonry  much  the  cheapest,  but  the  dif- 
ference between  it  and  good  stone  masonry  varies  within  wide 
limits.  As  an  example,  I  have  put  Portland  concrete  in  place 
as  low  as  $5  per  yard,  and  first-class  Ashlar  masonry  for  $6.50, 
and  I  have  paid  as  high  as  $8  per  yard  for  concrete  masonry, 
and  $20  per  yard  for  Ashlar  masonry,  these  figures  being  in 
different  parts  of  the  country. 

20.  I  have  no  objection  to  the  use  of  concrete  in  either  rail- 
way bridge  or  building  work  ;  have  used  it  frequently,  and  am 
limited  in  its  use  only  by  the  question  of  comparative  expense. 

Mr.  G.  A.  Gould,  superintendent  B.  &  B.  of  the  Chicago, 
Bock  Island  &  Pacific  Railway,  described  their  practice  as  fol- 
lows : 
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1.  We  are  rising  both  natural  and  Portland  cementB.  Natural 
cement  (Utica)  for  foundations  below  the  surface  of  the 
ground  ;  also  in  retaining  walls,  abutments,  etc.,  facing  it  with 
Portlaud  cement.  In  piers  and  like  structures,  we  use  all  Port- 
land cement. 

2.  We  use  natural  cement  for  all  classes  of  work  where  it  is 
not  subject  to  too  severe  strains  and  where  it  is  not  exposed  to 
the  weather.  Natural  cement  should  not  in  any  case  be 
exposed. 

3.  The  proportions  depend  entirely  ou  the  character  of  the 
material  used  and  the  purpose  for  which  the  concrete  is  to  be 
used.  Each  particle  of  sand,  gravel,  or  broken  stone  should  be 
coated  with  cement.  An  excess  of  the  amount  of  cement  neces- 
sary to  do  this  (when  using  natural  cement),  weakens  your 
•cou  crete. 

In  order  to  have  solidity,  you  Bhould  have  weight,  and  our 
natural  cement  is  light  in  weight  compared  with  sand,  gravel, 
•etc.     Consequently,  an  excess  of  cement  weakens  the  concrete. 

The  best  way  to  determine  this  is  by  making  tests.  If  you 
make  two  briquettes,  one  of  cement  only  (Utica),  and  one  of 
cement  and  the  proper  proportions  of  sand,  etc.,  and  allow  them 
to  set  under  the  same  conditions,  say  30  days,  you  will  find 
that  the  one  which  contains  sand,  etc.,  will  weigh  more  and 
stand  greater  compression. 

4.  We  use  Portland  cement  for  all  classes  of  work  that  is 
exposed  and  where  greater  strength  and  solidity  is  required. 

5.  The  proportions  of  Portland  cement  used  are  also  governed 
by  the  character  of  the  material  used.  Each  particle  should  be 
coated.  An  excess  of  cement  adds  to  the  expense,  but  does  not 
add  to  the  strength  of  the  concrete.  It  is  sometimes  desirable 
to  have  a  hard  smooth  face  on  a  piece  of  work,  such  as  side- 
walks, curbing,  etc.  In  this  case  the  work  should  be  faced 
with  a  rich  mixture,  say  one  portion  of  cement  and  one  of  sharp 
clean  sand  or  finely  crushed  granite.  To  put  on  this  face  mix 
a  stiff  mortar  and  plaster  on  the  inside  of  the  forms  }  inch 
thick  and  6  inches  high.  Put  ordinary  mixture  in  center  and 
tamp  together. 

7.  Sand  Bhdnld  be  clean  and  sharp.  Gravel  and  crushed 
stone  should  be  clean,  and  of  a  size  not  larger  than  would  go 
through  a  2 -inch  ring. 

By  clean,  I  mean  free  from  clay,  loam,  or  soaps  tone 

8.  The  most  of  our  concrete  is  mixed  by  hand  with  shovels. 
We  have  one  Ransom  14-foot  batch  mixer,  in  use  about  one 
month.  It  gives  very  good  satisfaction.  Mixes  concrete  better 
and  cheaper  than  it  can  be  done  by  hand. 

It  is  not  economical  to  use  a  mixer  except  on  large  jobs. 
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9.  The  mixture  should  be  as  wet  as  will  permit  of  thorough 
tamping  without  quaking. 

10.  Cracks  or  seams  will  occur  between  successive  layers  if 
the  one  below  is  allowed  to  set  and  I  know  of  no  way  to  obviate 
it,  except  to  work  continuously.  If  for  any  reason  the  work  is 
stopped  for  a  length  of  time  sufficient  to  allow  cement  to  set 
hard,  I  have  iron  dowels  set  in  the  surface  of  the  work  before 
cement  has  set  and  allow  them  to  project  sufficiently  to  tie  the 
work  together. 

In  filling  and  tamping  in  forms,  I  always  require  that  the 
layers  be  kept  level  and  then,  if  for  any  reason  seams  occur, 
they  are  less  liable  to  injure  the  work  and  do  not  injure  the 
appearance  so  much  as  if  they  rau  up  regardless  of  any  line. 

11.  The  expansion  and  contraction  of  concrete  is  very  slight. 
I  have  not  had  charge  of  any  work  where  it  was  necessary  to 
consider  it. 

Concrete  shrinks  materially  in  setting  and  in  walls  or  other 
structures  of  considerable  length,  shrinkage  cracks  will  occur. 
To  remedy  this,  I  put  up  the  work  in  sections,  allowing  each 
section  to  set  before  joining  on  to  it.  This  confines  the  cracka 
to  a  straight  line  and  to  places  provided  for  them. 

12.  We  do  not  use  any  facing  except  Portland  cement,  and 
that  in  layers  of  not  less  than  six  inches,  and  have  no  trouble 
with  its  cracking  off. 

13.  We  use  wooden  forms  which  differ  so  much  to  suit  the 
different  structures. 

14.  I  have  avoided  mixing  concrete  in  freezing  weather  and 
would  not  consider  it  good  practice  to  do  so. 

15.  Natural  cement  will  not  stand  frost.  Portland  cement  ia 
not  affected  by  frost. 

20.  I  consider  concrete  cheaper  and  better  for  all  ordinary 
bridge  and  building  work  than  any  other  kind  of  masonry. 

Mr.  Gould  also  stated  that  they  were  making  their  own 
cement  or  concrete  pipe  in  which  he  states  that  they  are  making 
18-inch,  24-inch,  and  30-inch  pipe  and  that  a  large  amount  of 
this  pipe  has  been  filled  over  satisfactorily.  He  gives  the  cost 
of  this  pipe  as  follows : 

18-inch  pipe  costs  26  cents  per  foot. 

24-inch  pipe  costs  51  cents  per  foot. 

30-inch  pipe  costs  70  cents  per  foot. 

This  is  to  be  compared  with  iron  pipe  at  $2.62,  $3.75,  and 
$5.30  per  foot  respectively. 

Mr.  C.  P.  Olson,  superintendent  of  bridges  and  buildings  of 
the  Burlington  &  Missouri  River  B.  B.,  gave  the  following; 
reply  to  our  list  of  questions : 
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I.  We  use  Portland  cement  for  all  masonry  work. 

4.  For  bridge  piers,  culverts,  and  abutments. 

5.  For  piers  we  use  11  feet  sand  and  27  feet  crashed  rock  to 
one  barrel  cement.  This  makes  one  yard  of  concrete  masonry. 
For  culverts,  we  use  13  feet  sand  and  33  feet  crushed  rock  to 
one  barrel  cement  for  the  sides  and  pier  mixture  for  arches. 

7.  Stone  should  be  of  good  quality,  and  sand  coarse  and 
sharp. 

8.  The  sand  is  first  placed  on  the  mixing  bed,  the  cement 
spread  over  it  and  mixed  dry,  the  water  added  until  you  have 
a  soft  mortar.  This-  mortar  is  spread  over  the  pile  of  stone 
and  mixed  by  turning  it  over  with  shovels.  We  use  no  machine 
for  mixing. 

9.  I  prefer  the  wet  mixture,  but  not  so  wet  that  the  sand 
would  separate  from  the  cement. 

10.  Cleaning  the  first  work  well  by  scrubbing  with  a  wire 
brush  will  prevent  such  cracks.  Better  still  is  to  build  contin- 
uously night  and  day  until  the  work  is  finished. 

II.  We  do  not  consider  any  provision  is  needed  for  expan- 
sion in  ordinary  culverts,  piers,  and  abutments. 

12.   We  do  not  face  concrete  work. 

14.  I  do  not  think  concrete  should  be  handled  in  freezing 
weather.  If  water  freezes  on  the  stone  the  cement  mortar  can- 
not adhere  to  the  stone. 

15.  After  set,  frost  has  no  effect  on  concrete  made  of  good 
Portland  cement,  good  stone  that  is  not  affected  by  frost,  and 
good  sand.  This  is  my  experience  for  the  twelve  years  we 
have  been  using  it. 

17.  We  figure  one  dollar  per  yard,  when  we  pay  $1.50  per 
day.  This  is  outside  of  the  molds,  but  includes  unloading  of 
stone  and  sand. 

18.  This  will  depend  on  the  locality  of  your  material  of  the 
different  kind,  and  can  only  be  determined  where  the  work  is  to 
be  done. 

20.  I  am  in  favor  of  using  concrete  both  in  first-class  and 
second-class  masonry. 

Mr.  Walter  G.  Berg,  chief  engineer  and  Mr.  F.  E.  Schall, 
bridge  engineer  of  the  Lehigh  Valley  B.  B.,  made  reply  as  fol- 
lows : 

1.  Yes. 

2.  Foundation  of  abutments  and  piers  and  entire  retaining 
walls. 

15 
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3.  Generally  one  part  cement,  two  parts  of  sand,  and  four 
parts  of  broken  stone. 

4.  For  important  dry  foundations  and  foundations  under 
water,  and  for  heart  of  piers  instead  of  backing. 

5.  For  dry  foundations  one  cement,  two  sand,  and  six  stone. 
For  wet  foundations  or  foundations  under  water,  one  part  ce- 
ment, two  parts  Band,  and  four  parts  broken  stone. 

8.  Generally  by  hand  but  contractors  have  used  a  horizontal 
rotary  mixing  machine  which  worked  fairly  well  but  had  to  be 
watched  carefully  so  as  not  to  get  the  mixture  too  wet.  See  no 
objections  to  machine  mixing  if  properly  done. 

9.  Prefer  moderately  wet  mixture,  the  mortar  of  concrete 
should  not  flow  freely. 

10.  Not  in  particular  except  on  large  exposed  surface.  No 
remedy  tried.  To  avoid  cracks  and  unevenness  concreting 
should  be  carried  on  continuously  on  a  piece  of  work  started, 
both  day  and  night,  and  proper  care  taken  in  depositing  mate- 
rial so  as  to  get  a  compact  even  mass.  Where  lower  course  has 
set  firmly  we  brush  it  off  well  and  sprinkle  with  water,  in  some 
cases  roughing  the  surface  with  a  pick. 

11.  None. 

12.  No,  not  generally,  but  have  faced  inside  of  arch  with 
Portland  cement  facing  ;  the  facing  was  placed  by  hand  similar 
to  plastering,  facing  will  crack  off  if  allowed  to  harden  from 
the  surface  first;  should  be  kept  wet  until  cement  hardens  from 
inside  outward. 

13.  For  concrete  forms  we  use  ordinary  boards. 

14.  Concreting  in  freezing  weather  should  be  avoided  when- 
ever possible  ;  work  at  the  best  is  unreliable. 

15.  The  action  of  the  frost  on  concrete  destroys  the  binding 
qualities  of  the  material ;  the  corners  and  tops  of  walls  are  gen- 
erally effected  first. 

16.  One  cubic  yard  concrete,  proportions  1:2:4,   is  made  up 

as  follows : 

cu.  ft. 
Cement  =  6.12 — 1  part 

Sand  =12.24—2  parts 

Stone,  1  inch  to  1}  inches=24.48 — 4  parts 

42.82  ou.  ft. 

The  voids  are  generally  0.48  of  the  amount  of  stone  and  the 
mass  of  finished  concrete  increases  about  10  per  cent,  over  the 
volume  of  the  stone  used. 

17.  Have  no  accurate  data. 
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18.  The  cost  of  concrete  and  rabble  masonry  is  about  the 
same ;  concrete  nnder  ordinary  circumstances,  is  slightly 
cheaper. 

19.  None. 

20.  Concrete  where  properly  placed  makes  a  more  compact 
and  solid  mass  than  masonry,  it  is  not  liable  to  uneven  settle- 
ment, and  for  soft  foundations  it  is  especially  adapted  on  ac- 
count of  distributing  the  weight  over  a  large  area. 

Mr.  W.  G.  Curtis,  engineer  of  Maintenance  of  Way  of  the 
Southern  Pacific  Co.,  Pacific  System,  replied  as  follows : 

1.  We  use  Portland  cement. 

2.  Do  not  use  it.  None  made  on  the  Pacific  coast.  Im- 
ported Portland  cement  is  therefore  cheaper. 

3.  Do  not  use  natural  cement  concrete. 

4.  Where  cheaper  to  use  it,  generally  in  lieu  of  brick  and 
rubble  stone  masonry. 

6.  All  cement  is  tested,  but  we  have  no  standard  specifica- 
tions. 

8.  We  use  a  machine  for  mixing  called  "Drake's  Single  Con- 
crete Mixer."     It  is  no  better  but  more  economical  than  hand. 

9.  Personally  we  prefer  a  moderately  dry  mixture,  but  obser- 
vation  of  large  masses  of  wet  mixture  inclines  us  to  the  belief 
that  it  brings  entirely  safe  and  satisfactory  results. 

10.  Experienced  no  Buch  difficulty. 

11.  None  whatever. 

12.  For  the  sake  of  appearances  we  plaster  or  stucco  all 
bridge  piers,  abutments,  and  the  like.  No  trouble  from  its 
cracking  or  flaking  off.  Our  experience  has  been  mostly  in  re- 
gions where  the  temperature  does  not  fall  much  below  -f-20 
Fahrenheit. 

13.  Generally  build  up  with  two  or  three  inch  planks,  some- 
times laid  horizontally  and  sometimes  vertically. 

14.  Have  had  very  little  experience,  but  we  do  not  mix  con; 
crete  in  freezing  weather. 

15.  Never  observed  any  injurious  effects. 

17.  Hand  mixing  costs  $2.67  per  cubic  yard.  Machine  mix- 
ing costs  $2.30  per  cubic  yard.  Includes  loading  gravel  and 
sand  at  pit,  unloading  same  at  work,  mixing,  wheeling,  tamp- 
ing, and  building  forms. 

18.  On  an  average  for  all  of  our  conditions,  concrete  is  fully 
30  per  cent,  cheaper  than  other  forms  of  masonry. 
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20.  We  are  satisfied  with  concrete  construction  made  in 
cor  dance  with  our  roles  abore  referred  to,  for  practical  I  y  all 
classes  of  railway,  bridge,  and  construction  work  involving  the 
use  of  masonry. 


EXTRACTS    FROM    BOOK  OF    RULES    AND    INSTRUC- 
TIONS OF    THE    MAINTENANCE  OF   WAY  DE- 
PARTMENT, SOUTHERN  PACIFIC  COMPANY. 


For  concrete  in  large  masses  snch  as  retaining  walls,  bridge 
piers,  abutments,  and  the  like,  the  mixture  will  be  in  the  pro- 
portion of  one  barrel  cement  (Portland)  per  cubic  yard  of  other 
materials,  measured  on  mortar  bed  before  addition  of  cement. 

Broken  stone  may  range  in  size  from  smallest  angular  frag- 
ments to  5  inches  longest  way,  prorided  that  not  more  than 
half  the  pieces  are  full  5  inches  longest  dimension. 

Gravel  may  range  in  size  from  \  inch  in  diameter  to  2  and  } 
inches  in  diameter.  Gravel  must  be  oblong  and  irregular  in 
shape  rather  than  round  if  possible  to  procure  it. 

Gravel,  sand,  and  broken  stone  must  be  clean  and  free  from 
sedimentary  matter  and  clay.  Sand  must  be  hard,  clean,  and 
angular,  and  wherever  possible  free  from  mica.  Sand  contain- 
ing more  than  5  per  cent,  of  mica  must  not  be  used. 

Assembling  for  mixing  by  hand.  Boards  temporarily  con- 
nected to  form  a  box,  preferably  10  feet  x  10  feet,  10  inches  to 
12  inches  deep,  inside  dimensions  should  be  set  upon  the  mix- 
ing platform. 

Broken  stone  should  be  spread  evenly  within  this  box  and 
made  thoroughly  wet. 

Gravel  should  be  spread  over  the  stone  to  an  even  thickness, 
and  if  free  from  sand  should  also  be  wet. 

Dry  sand  should  be  spread  evenly  over  the  gravel  to  a  smooth 
surface. 

Cement  should  be  spread  over  the  sand  to  an  even  thickness. 

Mixing  by  hand.  Removing  the  sides  of  the  box  two  shovelers 
will  work  towards  each  other  along  one  side,  turning  over  the 
material  with  a  quick  backward  motion  of  their  shovels.  After 
turning  the  first  strip,  having  a  width  about  equal  to  the  width 
of  their  shovels,  they  will  proceed  to  turn  over  a  second  strip 
of  the  same  width  in  a  similar  manner,  continuing  until  all  of 
the  material  has  been  turned  over  to  form  a  bed  of  about  equal 
in  thickness  to  the  original  bed.  They  will  then  turn  the 
material  a  second  time  in  the  same  manner,  without  the  use  of 
water  other  than  that  put  in  to  wet  the  stones  and  gravel.  The 
material  will  then  be  turned  in  the  same  manner  a  third  time, 
water  being  added  as  each  shovelful  is  dropped.     (Be  careful 
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not  to  put  so  much  water  into  the  mixture  that  it  will  quake  in 
ramming.  The  dryer  the  concrete  can  be  mixed  the  better, 
and  it  should  be  used  as  soon  as  possible  after  mixing.)  The 
material  will  then  be  turned  a  fourth  time  and  transported  to 
the  work. 

Dumping.  Concrete  should  be  dumped  to  place  in  a  mass. 
Do  not  shovel  or  dump  in  small  quantities  through  a  chute. 

Spreading,  Spread  in  layers  of  not  more  than  6  inches  in 
thickness,  first  casting  a  portion  against  the  sides  of  the  forms 
and  against  large  stones  until  a  wedge  of  concrete  6  inches  in 
depth  rests  against  the  vertical  faces  of  forms  and  stones. 

Ramming.  Bam  level  portions  of  layers  with  rammers  not  to 
exceed  16  square  inches  area  of  face  or  less  than  15  pounds  in 
weight. 

Bam  corners  around  stones  and  against  forms  with  oblong 
rammers  with  face  1  inch  wide  and  3£  to  4£  inches  long. 


BECEIVED  TOO  LATE  TO  INCLUDE  IN  BEPOBT. 

Mr.  A.  S.  Markley,  superintendent  bridges  and  buildings, 
replied  for  the  C.  &  E.  I.  B.  B. 

About  1897  the  C.  &  E.  I.  commenced  using  concrete  instead 
of  dimension  stone  for  abutments,  piers,  arches,  etc.  Since 
the  above  date,  all  masonry  or  permanent  work  in  this  connec- 
tion has  been  built  of  concrete,  and  up  to  the  present  time, 
good  and  economical  results  have  followed.  We  are  putting  in 
from  5,000  to  10,000  yards  every  year. 

We  use  natural  cement  for  all  foundations  submerged,  1  part 
common  cement,  2  parts  sand,  6  parts  broken  stone. 

Portland  cement  is  used  for  all  exposed  masonry,  1  part  sand, 
clean  and  sharp,  2  parts  cement,  and  5  parts  broken  stone.  All 
concrete  mixed  by  hand  and  measured  by  volume.  Prefer  mod- 
erately wet  and  not  dry.  No  provisions  made  for  expansion 
and  contraction  in  masonry.  None  long  enough  to  justify. 
We  face  all  of  our  masonry,  that  is  exposed  to  the  atmosphere, 
with  mortar  2  inches  thick,  made  of  1  part  Portland  cement, 
and  2  parts  sand.  Have  no  trouble  with  it  cracking  off  or  de- 
fects of  any  kind.  This  facing  is  put  on  with  plates  made  for 
that  purpose,  out  of  No.  8  iron  in  sections  2  feet  long,  9  inches 
wide,  to  which  is  riveted  two  2-inch  angles,  which  hold  these 
plates  that  distance  from  the  casing.  In  this  space  the  mortar 
is  poured  (just  thick  enough  to  spread),  after  bringing  the  con- 
crete up  to  the  top  of  the  plates.  After  mortar  is  put  in  to 
make  the  face,  the  plates  are  drawn  out  leaving  the  mortar  and 
concrete  to  adhere  together.  Where  the  concrete  is  not  faced 
in  this  manner  and  not  exposed,  but  filled  up  with  earth,  we 
spread  mortar  over  it  to  fill  up  all  voids,  common  cement  mor- 
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tar,  1  part  cement,  2  parts  sand.  We  require  66  per  cent, 
stone  that  will  pass  through  2-inch,  33  per  cent,  through  {-inch, 
well  screened,  free  from  dirt  and  dust,  with  clean,  sharp 
sand. 

Molds  for  abutments,  etc.,  are  made  of  2-inch  pine  plank,  sur- 
faced, put  up  inside  of  posts  set  4  feet  apart  to  hold  them  in 
position.  High  piers  run  rods  through  them,  nut  at  both  ends 
to  prevent  them  from  spreading,  cut  off  after  molds  are  taken 
down  under  surface  of  piers  and  faced  over  with  cement. 

Molds  for  small  piers,  water  tank  foundations,  etc.,  made  of 
1-inch  common  lumber,  nailed  to  battons  on  outside  and  bolted 
together  at  corners  so  as  to  be  removed  without  destroying 
them. 

Do  not  think  it  is  good  practice  to  make  concrete  when 
there  is  danger  of  freezing.  While  the  frost  cannot  penetrate 
very  far  or  injure  the  stability  of  the  structure,  the  conditions 
and  changes  in  temperature  are  likely  to  disfigure  the  appear- 
ance of  the  masonry  by  peeling  off,  etc. 

In  our  make-up  of  various  materials  used  in  making  one 
yard  of  concrete,  we  use  95-100  of  a  cubic  yard  of  broken  stone, 
96-100  of  a  barrel  of  cement,  and  33-100  of  a  cubic  yard  of  sand. 

Total  cost  of  two  10  ft.  arches  put  in  in  1900,  containing  950 
cubic  yards,  $4.12  per  yard,  made  up  of  the  following  charges 
per  yard : 

95-100  cubic  yards  stone $  .63  2-10 

96-100  barrel  of  cement 1.35  1-10 

33-100  yards  sand 08  1-10 

Lumber  and  nails  per  yard 16  2-10 

Labor  concreting 1.45  6-10 

Labor  excavating 39 

Labor  casing. .   04  3-10 

$4.12 

Wages  paid  foremen  $4  per  day,  laborers,  $1.75. 

Over  crown  of  all  arches  cement  mortar  is  spread  3  inches 
thick  and  gradually  tapering  to  one  inch  thick  at  spring  line. 

Cost  of  two  abutments  built  in  1899,  containing  244.26  cubic 
yards  at  $3.99  per  cubic  yard;  wageB  for  foreman  $4  per  day 
and  laborers  $1.50  per  day. 

Common  cement  per  barrel $  .57 

Steel  Portland  cement  per  barrel 1.95 

Crushed  stone  per  yard 70 

Cost  per  yard  of  concrete: 

Labor  per  yard  concrete $1.47 

Stone  per  yard 58 

Cement  per  yard 1.15 

Excavating  per  yard 68 

Cofferdam  per  yard 11 

$3.99 
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Total  cost  of  8  feet  rail  culvert,  containing  134.24  cubic  yards, 
$4.19  per  yard. 

Cut  stone  masonry  put  up  in  1898,  bridge  1732,  containing 
772  yards  of  masonry,  cost  as  follows: 

Labor  cutting  stone  per  yard $1,476 

Stone  and  cement  per  yard 3.062 

Labor  setting  per  yard 1.467 

Total  per  yard $6,005 

I  have  from  time  to  time  made  incisions  in  masonry  at  va- 
rious places  and  find  no  defects  whatever  in  any  way. 

Mr.  Jas.  Mclntyre,  master  carpenter  of  the  Erie  Railroad, 
replied  as  follows: 

1  and  2.     We  use  Portland  cement  for  all  concrete. 

4.  For  all  kinds  of  concrete. 

5.  For  Portland  cement  concrete:  1  en.  ft.  cement,  2}  cu.  ft. 
sand,  5  cu.  ft.  broken  stone;  for  facing:  1  cu.  ft.  cement,  2 
cu.  ft.  sand.  We  put  2  inches  of  facing  on  the  concrete  walls. 
An  iron  template  is  put  next  to  the  frame,  and  then  we  fill  in 
with  facing,  raising  the  template  and  ramming  the  concrete 
well  into  the  facing.  The  template  is  about  6  ft.  long  by  6 
inches  high;  turns  in  2  inches  at  the  ends.  It  is  made  of  boiler 
iron,  with  two  hand-holes  to  raise  it  when  filled  up. 

7.  We  use  sharp  gravel,  unscreened  limestone,  or  furnace 
slag.  When  using  slag,  we  do  not  use  as  much  cement  as 
when  stone  or  gravel  is  used. 

8.  We  put  the  stone  on  the  platform;  then  sand  and  cement. 
We  turn  two  times,  and  while  turning  rake  the  mixture  well. 
We  then  put  on  the  water  and  turn  and  rake  the  mixture 
thoroughly. 

9.    Moderately  wet  concrete  which  will  shape  by  ramming. 

10.  We  have  had  no  trouble  with  cracks. 

11.  No  provisions. 

14.  We  have  had  no  experience. 

15.  It  should  not  be  used  after  it  has  set,  without  adding 
fresh  cement. 

17.  It  costs  about  $1.25  per  yard,  with  laborers  $1.50  and 
masons  $3.50  per  day.  Lagging  and  all  molds  should  have  a 
smooth  surface.  Expansion  joints  should  be  placed  every  40 
feet  on  long  walls,  also  between  abutments  and  wing  walls. 
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DISCUSSION. 

Mr.  Manning. — We  have  been  using  concrete.  We  build 
our  piers,  abutments,  etc.,  witb  it,  and  we  have  had  no  trouble 
or  no  bad  results  from  using  concrete. 

Mr.  Killam. — On  the  Intercolonial  we  put  in  scale  founda- 
tions with  concrete ;  we  build  many  small  culverts  with  con- 
crete, and  many  of  our  stone  piers  are  decaying  and  we  are 
facing  them  with  concrete.  We  have  one  abutment  in  particu- 
lar that  is  forty-two  feet  high ;  a  stone  abutment,  that  was 
going  to  destruction.  We  built  a  concrete  wall  around  it, 
three  feet  thick  at  the  bottom  and  one  foot,  six  inches  at  the 
top ;  that  was  done  a  year  and  a  half  ago,  and  no  sign  of  any 
crack  in  it.  At  every  place  where  we  have  used  concrete  it  is 
giving  good  satisfaction.  We  are  increasing  the  use  of  it  all 
the  time  on  the  road. 

Mr.  Millener. — On  the  B.  &  O.  Southwestern  we  are  mak- 
ing a  good  many  improvements,  and  we  are  using  conerete  to 
build  piers.  I  had  one  pier  where  the  stone  was  crumbling, 
and  we  bnilt  a  board  wall  all  around  it,  from  four  to  six  inches 
away  from  the  pier,  and  filled  that  in  with  Portland  cement 
concrete.  This  has  proved  to  be  a  splendid  job,  and  since 
then  we  had  to  put  a  modern  bridge  on  the  same  pier,  and  I 
was  looking  at  it  the  other  day  and  found  it  in  good  shape. 
The  cement  is  harder  than  the  hardest  kind  of  limetsone,  and 
seems  to  be  getting  harder  all  the  time.  In  the  joiuts  between 
the  stones  of  the  pier  we  drove  f-inch  bolts,  to  hold  the 
cement  to  the  wall,  and  it  made  a  nice  job. 

Mr.  Cummin. — I  would  say  that  we  have  but  one  job  of 
this  class,  but  the  indications  are  that  a  large  part  of  our  work 
will  be  done  in  that  way  hereafter.  I  expect  to  start  a  job  of  * 
concrete  work  next  Monday  morning.  Stone,  with  us,  is  very 
expensive,  and  I  believe  concrete  will  be  cheaper  and  answer 
the  same  purpose. 

Mr.  Rogers. — On  the  Chicago,  Milwaukee  &  St.  Paul  we  use 
only  concrete  masonry,  unless  there  may  be  some  special  rea- 
son for  using  stone  masonry.      At  this  time  we  have  under 
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construction  abutments,  piers,  culverts,  and  foundations  for 
the  same,  including  foundations  for  two  Mississippi  river 
piers,  which  will  be  about  ninety  feet  high,  of  concrete.  We 
have  built  over  fifty  thousand  cubic  yards  of  concrete  this 
season,  and  last  season  built  about  the  same  quantity. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Rogers  to  give  us  some 
information  in  regard  to  the  coping  on  concrete  abutments  and 
piers,  more  particularly  the  bearing  stones  under  the  bedplates 
of  trusses. 

Mr.  Rogers. — We  make  coping  and  bearing  stones  of  con- 
crete. When  we  first  started  concrete  construction  we  used 
stone,  but  we  have  decided  that  concrete  is  fully  as  good  as 
stone  for  bearings. 

President. — For  bearing  blocks  we  use  Bedford  stone ;  but 
last  year,  when  putting  concrete  under  five  spans,  we  could 
not  get  bearing  blocks  in  time  to  put  them  on  all  the  piers, 
and  had  to  leave  one  pier  without  them.  We  left  the  weight 
of  the  bridge  on  the  concrete,  and  about  three  weeks  after  we 
finished  the  work  I  found  a  crack  through  the  coping,  but  not 
enough  to  do  any  harm ;  probably  the  opening  was  not  over 
one  sixteenth  of  an  inch.  It  has  not  been  long  since  I  exam- 
ined it  the  second  time,  but  it  had  no  indication  of  giving 
way.  I  believe  you  are  perfectly  safe  in  making  bearings  of 
concrete.  I  had  occasion  to  bore  into  some  of  our  masonry, 
in  order  to  release  the  company  that  gave  us  a  bond  for  a  cer- 
tain kind  of  a  cement,  and  in  doing  so  the  bit  would  follow 
the  limestone  more  readily  than  the  concrete  mortar. 

Mr.  Lichty. — I  will  say,  just  as  a  matter  of  information, 
that  the  North  Western  Railway  is  not  using  concrete  masonry 
at  present,  except  in  foundations. 

Mr.  Pickering. — I  would  like  to  ask  about  the  necessary 
relative  thickness  of  abutments  and  piers  of  concrete  as  com- 
pared with  stone  masonry. 

Mr.  Rogers. — We  build  our  abutments  and  piers  of  Port- 
land cement  concrete,  and  make  them  the  same  thickness  as 
stone ;  make  no  difference  whatever. 

President. — I  believe  concrete  is  better  than  stone  in  some 
places,  and  more  rigid. 
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Mr.  Killam. — We  make  concrete  of  the  same  dimensions  as 
stone  piers  on  the  Intercolonial  Railway. 

Mr.  Pickering. — We  have  never  yet  used  concrete  to  any 
extent,  and  of  course  I  am  interested  to  know  if  it  can  be  used 
as  cheaply  as  some  of  the  gentlemen  intimate  here ;  if  so,  I 
am  anxious  to  know  about  it.  Our  granite  masonry  is  quite 
expensive. 

Mr.  Travis. — Would  like  to  ask  Mr.  Manning  what  kind  of 
cement  he  uses. 

Mr.  Manning. — Portland,  very  best. 

President. — What  do  you  pay  for  the  stone  ? 

Mr.  Manning. — We  have  our  own  crusher ;  we  are  putting 
up  some  work  in  Texas,  and  just  set  up  a  rock  crusher  right 
on  the  work  last  week.  I  will  tell  you  a  secret  in  regard  to 
making  our  concrete  work  cost  so  little.  When  we  put  in  a 
layer  of  concrete,  we  put  on  a  layer  of  stone,  and  then  cover 
that  over  with  concrete,  and  that  is  how  we  get  our  work  done 
at  such  a  low  cost ;  and  as  to  the  chief  engineer  that  I  work 
for,  I  don't  think  many  engineers  in  the  country  are  much  bet- 
ter posted  than  he  is. 

Mr.  Large, — On  the  system  that  I  am  connected  with  we 
put  up  a  couple  of  small  abutments  last  summer.  We  tore 
down  two  old  stone  abutments  and  wanted  to  build  concrete 
as  an  experiment,  and  the  question  arose  what  to  do  with  the 
stone.  We  concluded  that,  as  it  was  only  a  small  job,  we 
would  just  pile  it  back  in,  and  did  so,  and  the  work  has  been 
standing  for  over  a  year  and  is  all  right  yet.  We  got  fully 
one  half  of  the  old  stone  back. 

Mr.  Berg. — I  wish  to  ask  Mr.  Manning  if  the  large  stones 
are  allowed  to  show  on  the  face. 

Mr.  Manning. — No,  sir ;  we  keep  them  back  about  six  inches. 

Mr.  Clark. — I  had  a  water  tank  about  a  year  ago  that  had 
been  in  service  for  eighteen  years.  You  know  in  about  what 
condition  it  would  be.  It  sprung  a  leak,  and  it  was  so  far 
gone  that  it  was  apparently  impossible  to  repair  it  with  the 
exception  of  putting  up  a  new  one.  I  got  three  barrels  of 
Portland  cement  and  mixed  it  up,  and  put  a  cement  floor  in 
the  bottom  of  this  tank  and  run  it  up  on  the  sides  of  the  tank 
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about  twelve  or  fourteen  inches  clear  around,  and  let  it  go 
twenty-four  hours  for  the  concrete  to  set  before  turning  any 
water  in,  and  then  tamed  it  in  slowly.  It  leaked  for  proba- 
bly three  or  four  days  and  then  ceased,  and  it  is  now  six 
months  since  I  did  that  job  and  we  have  been  carrying  the 
tank  full  of  water  ever  since;  it  is  a  fifty  thousand  gallon 
capacity  tank. 

Mr.  Rogers. — You  will  notice  in  the  report  a  table  that  I 
arranged  from  the  replies  received,  giving  the  different  classes 
of  proportions  used  by  the  different  parties  replying.  I  would 
like  to  emphasize  the  fact  that  there  is  a  very  wide  variation 
in  the  proportions  used,  and  that  the  question  is  a  fruitful 
subject  for  study.  We  cannot  economize  better  in  making 
concrete  than  by  reducing  the  amount  of  cement  in  propor- 
tions to  just  the  proper  amount;  but  the  question  for  each 
individual  structure  is,  as  to  just  how  much  or  how  little 
cement  to  use  and  have  concrete  suitable  for  the  work.  I 
trust  there  will  be  much  experimenting  in  this  line. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Rogers  his  opinion  of 
the  mixture  known  as  "  1  to  15. "  A  chief  engineer  on  a  well- 
known  railroad,  who  has  for  years  made  a  special  study  of 
concrete  structures  for  everything,  told  me  two  weeks  ago 
that  1  to  15  with  Portland  cement  was  all  right ;  that  is  to 
say,  the  volume  of  the  cinders  and  gravel,  or  stone,  measured 
separately,  was  fifteen  times  larger  than  the  cement. 

Mr.  Rogers. — I  think  that  will  depend  more  or  less  on  the 
structure  for  which  the  concrete  is  being  made.  We  do  not 
make  as  weak  a  mixture  as  that.  Our  weakest  proportion  is 
one  part  cement  to  three  parts  sand.  I  think  we  might  use  a 
weaker  proportion,  but  we  have  never  done  so.' 

President. — As  to  the  proportion  1  to  15,  I  should  think 
that  would  be  a  most  dangerous  thing  to  use.  I  feel  this  way : 
we  are  getting  good  results  from  what  we  are  doing,  and  we  do 
not  care  to  experiment  by  trying  to  save  any  more  cement. 
We  make  Portland  cement  concrete  for  less  than  $4  a  yard, 
and  I  think  that  is  as  cheap  as  we  ought  to  try  to  do  it  and 
do  good  work  and  use  good  material,  and  we  are  satisfied 
with  it. 
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Mr.  Killam. — The  price  of  concrete  spoken  of  rather  sur- 
prises me  from  oar  standpoint.  Our  concrete  costs,  as  near 
as  we  can  tell,  from  $6  to  $7.50  a  yard,  according  to  location, 
kind  of  work  that  is  required,  forms  that  have  to  be  made, 
etc. 

Mr.  Rogers. — I  would  like  to  say  a  word  in  regard  to  the 
qualities  of  sand  used  in  concrete.  We  have  all  been  taught 
that  coarse,  clean,  sharp  sand  makes  the  best  mortar,  and  per- 
haps it  does,  but  I  am  now  making  some  experiments  on  this 
line.  One  of  these  is  as  follows :  We  take  from  the  various 
sand  and  gravel  pits  of  our  road  samples  of  the  material,  and, 
using  the  same  cement,  we  are  making  brickettes  to  determine 
the  comparative  strength  of  the  mortar  and  concrete  made 
from  these  different  sands.  Some  of  the  sands  are  coarse  and 
some  are  fine,  and  I  will  simply  say  that  in  that  experiment  so 
far  the  coarse  sands  are  not  always  giving  the  strongest  con- 
crete and  mortar.  We  are  also  making  another  set  of  experi- 
ments. We  are  taking  sand  that  we  call  an  ideal,  coarse, 
sharp  sand,  and  washing  it  perfectly  clean,  adding  2  per  cent., 
5  per  cent.,  10  per  cent.,  and  20  per  cent,  of  dirt  to  it.  These 
experiments  have  only  extended  over  about  six  months  so  far, 
but  I  expect  to  extend  them  over  several  years.  The  smaller 
proportion  of  dirt  in  the  sand  seems  to  have  had  little  or  no 
effect  on  the  strength  so  far,  and  the  question  arises  in  my 
mind,  Do  we  need  to  be  as  particular  about  the  cleanliness  of 
the  sand  or  gravel  as  we  have  been  in  the  past  ?  Now  1  would 
not  say  that  we  do  not  need  to  be,  but  I  think  there  is  a  ques- 
tion here  for  us  to  answer.  Very  often  it  means  a  haul  of 
material  three  or  four  hundred  miles  to  get  clean  material, 
while  possibly  right  along  the  side  of  our  work  we  have  sand 
or  gravel  that  is  dirty.  Now  if  we  can  use  that  dirty  gravel 
and  make  good  concrete,  we  ought  to  know  it  and  ought  to 
use  it. 

Mr.  Clark  — I  would  like  to  ask  Mr.  Rogers  if  he  has  ever 
made  any  experiments  in  using  anything  but  gravel  in  making 
concrete.  Now  I  put  in  a  concrete  foundation  last  month, 
and  I  used  half  limestone  and  half  crushed  slag,  but  don't 
know  what  the  outcome  will  be  yet.     Probably  in  a  year  I  can 
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tell  you  whether  a  success  or  not.  I  never  heard  of  this  mix- 
ture being  used  before. 

Mr.  Rogers. — I  have  used  limestone  screenings  instead  of 
sand,  in  a  small,  experimental  way,  and  it  seemed  to  work 
satisfactorily. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Rogers  in  regard  to 
cinder  concrete,  what  experience  he  has  had  in  regard  to  using 
cinder  concrete,  and  whether  it  cannot  be  used  on  a  great 
many  structures  or  foundations  for  minor  structures. 

Mr.  Rogers. — Mr.  President,  I  have  no  personal  informa- 
tion to  give  on  that  subject. 

Mr.  Sheldon. — I  have  no  personal  experience,  but  in  talk- 
ing with  the  engineer  of  the  Boston  terminal,  he  told  me  that 
he  had  done  so  on  one  part  of  the  work,  where  he  ran  out  of 
gravel  and  substituted  cinders,  and  afterwards  he  had  occa- 
sion to  break  throught  that,  and  so  far  as  able  to  judge,  he- 
said  the  cinders  made  apparently  about  as  good  concrete  as 
gravel. 

Mr.  Cummin. — We  built  a  bicycle  track  on  Manhattan 
beach,  three  laps  to  the  mile,  one  third  of  a  mile  around.  We 
formed  the  different  grades  with  loam  and  gravel  and  then 
put  a  cinder  concrete  on  top,  ten  or  twelve  inches  thick,  and 
then  a  regular  concrete  top  on  that  with  Portland  cement  and 
granite  screenings.  This  is  located  within  about  one  thousand* 
feet  of  the  Atlantic  Ocean,  and  has  been  standing  there  four- 
years,  and  is  in  perfect  condition  to-day. 

President. — No  doubt  about  cinders  being  all  right  for  that 
kind  of  work,  but  I  question  the  feasibility  of  doing  bridge- 
work,  piers,  and  arches  with  cinder  concrete;  they  are  full  of 
holes  and  they  are  not  strong,  and  have  more  or  less  coal  in. 
them. 

Mr.  Cummin. — I  do  not  think  Mr.  Berg  has  any  thought  of 
bridge  cinder  concrete.  There  is  a  vast  difference  between  a 
train  of  cars  and  a  few  bicycles  running  over  the  concrete.  I 
think  he  stated  what  his  opinion  was;  that  cinder  concrete- 
would  be  all  right  for  small  structures ;  that  is,  foundations 
for  small  freight  houses,  tank  foundations,  etc. 

Mr.  Berg. — I  wish  to  call  attention  to  the  class  of  cinder  I 
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alluded  to.  What  I  had  more  particularly  in  mind  was  hard 
coal  cinder.  I  do  not  know  whether  the  cinder  from  soft 
coal,  such  as  you  have  in  the  Western  section  of  the  country, 
would  answer ;  possibly  that  accounts  for  the  seemingly  bad 
opinion  our  president  has  of  cinder  concrete.  I  presume  Mr. 
Sheldon,  in  mentioning  the  use  of  cinder  concrete,  meant  hard 
coal  cinder. 

Mr.  Sheldon. — No,  I  think  not.  I  think  it  was  soft  coal 
cinder,  and  used  because  they  were  out  of  gravel. 

Mr.  Berg. — I  think  we  make  a  mistake  in  foundation  work 
for  minor  structures  not  to  adopt  cinder  in  the  place  of  stone, 
and  when  I  say  minor  structures,  I  refer  to  foundations  for 
small  buildings  like  watch  towers,  signal  towers,  tool  houses; 
also  foundations  for  water  tanks,  stand  pipes,  etc.  Cinder 
concrete  has  been  used  for  such  purposes  very  successfully,  so 
I  think  it  is  desirable  for  us  to  remember  that  cinders,  used 
under  certain  conditions,  make  a  very  cheap  and  good  con- 
crete. 

President. — Of  course  the  only  saving  between  cinders  and 
stone  would  be  the  price  of  the  stone. 

President. — Mr.  Rogers,  yon  have,  of  course,  looked  over 
the  16th  Street  viaduct,  Chicago;  what  conclusion  did  you 
come  to  in  reference  to  the  cracks  in  the  abutments  ? 

Mr.  Rogers. — Under  the  coping  there  are  some  cracks,  and 
some  vertical  cracks,  I  understand.  1  am  not  speaking  from 
personal  experience,  as  I  did  not  have  charge  of  that  work, 
but  1  think,  Mr.  President,  that  the  horizontal  cracks  might 
be  due  to  the  fact  that  the  layers  were  permitted  to  set  hard 
before  the  next  layers  above  were  placed  on  them.  I  have 
experienced  that  trouble  myself,  and  on  important  structures 
try  to  work  continuously.  I  have  had  during  this  present 
season  both  a  day  and  a  night  force  putting  in  concrete  on  the 
same  work,  because  I  wished  to  avoid  the  possibility  of  hori- 
zontal cracks.  They  may  not  be  a  serious  detriment,  but  I  do 
not  like  to  have  them  appear.  While  we  were  building  our 
Chicago  track  elevation  work,  I  tried  to  impress  on  our  men 
that,  if  one  layer  was  permitted  to  set  before  the  next  layer 
was  placed  on  it,  even  though  very  great  pains  were  taken  to 
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prepare  the  top  of  that  layer  for  the  next  one,  there  would 
always  be  a  possibility  of  a  crack  appearing,  but  nothing  but 
experience  taught  them.  We  came  to  the  top  of  an  abutment, 
and  left  off  just  under  the  coping,  letting  the  layer  set.  We 
put  the  coping  on,  and  a  crack  appeared  under  the  coping. 
We  took  that  coping  off  and  roughed  up  the  top  of  the  layer, 
used  a  little  grout  and  put  on  another  coping,  and  when  that 
set  a  crack  appeared  as  before. 

President. — I  believe  the  question  of  mixers  comes  in  on 
this  subject;  I  am  very  much  interested  in  mixing  cement  by 
machinery,  but  I  have  never  used  one. 

Mr.  Rogers — I  would  like  to  ascertain  if  any  of  the  members 
here  use  continuous  mixing  machinery,  and  if  so,  are  they  sat- 
isfied that  the  continuous  mixing  machine  can  be  relied  upon 
to  turn  out  a  uniform  product.  I  will  say  that  I  would  not 
care  to  use  a  continuous  mixer,  but  will  state  that  a  Ransome 
mixer  mixes  concrete  better  than  by  hand.  I  would  not  care 
to  try  a  continuous  mixer  on  any  work  of  mine  that  I  consid- 
ered important.  We  have  two  Ransome  mixers  now,  one  of 
them  has  mixed,  in  three  years,  about  forty  thousand  cubic 
yards  of  first-class  concrete.  This  season  I  have  had  in  the 
neighborhood  of  two  hundred  or  two  hundred  and  fifty  men 
mixing .  concrete  by  hand,  but  the  machine  mixed  was  best. 
We  use  gasoline  for  power. 

Mr.  Schall. — For  the  benefit  of  the  members  present,  I 
would  state  what  I  have  seen  of  the  continuous  mixer.  The 
mixing  is  not  near  as  regular  as  that  with  a  rotary  mixer,  such 
as  the  box  or  the  Ransome.  The  mixing  by  the  continuous 
mixer  is  irregular.  One  time  the  concrete  will  be  too  wet  and 
then  too  drv.  I  would  not  recommend  the  use  of  a  continu- 
on s  mixer. 

Mr.  Manning. — We  use  a  mixer  altogether,  do  not  mix  by 
hand  at  all ;  everything  is  done  by  machinery  with  us.  We 
use  a  box  mixer  that  we  make  ourselves,  and  we  measure  the 
water.  We  use  about  twenty-two  gallons  of  water  for  every 
yard  of  concrete.  We  are  very  particular  and  mix  it  all 
alike,  but  we  make  it  dry  or  wet  just  as  wanted.  I  think  we 
have  got  the  best  mixer  in  the  country. 
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Mr.  Rogers. — II  is  an  ordinary  cubical  box  mixer,  is  it 
not? 

Mr.  Manning. — Yes,  sir. 

Mr.  McGonagle. — I  have  bad  a  little  experience  in  mixing 
concrete  but  1  never  succeeded  in  making  first-class  concrete 
for  less  than  $7  per  cubic  yard,  and  I  believe  a  good  deal  in 
what  Mr.  Cummin  said  about  all  of  us  suffering  now  from  the 
variation  in  the  auditor's  department,  as  to  what  to  charge  to 
the  cost  of  work.  I  do  not  believe  that,  when  you  get  down  to 
the  hard  facts  and  put  in  the  cost  of  all  materials,  such  as  the 
contractor  has  to  pay,  and  get  down  everything,  cost  of  trans- 
portation, a  fair  cost  for  your  sand,  cement,  water,  rock, 
labor  quarrying  it,  superintendence,  etc.,  and  get  down  to  a 
basis  such  as  the  contractor  figures  on,  that  you  can  produce  a 
good  quality  of  concrete  for  these  low  prices.  Now  there  are 
local  conditions,  such  as  where  one  member  can  get  rock  at  a 
very  low  cost,  another  member  can  get  sand  at  a  low  cost, 
another  one  water  at  a  very  low  cost,  another  may  be  so  sit- 
uated as  to  be  very  close  to  a  cement  factory  and  get  cement 
cheap.  These  local  conditions  will  largely  control  the  cost  of 
the  concrete,  and  I  have  been  somewhat  surprised  at  the  great 
difference  in  the  cost  of  producing  good  concrete.  The  price 
of  cement  in  our  country,  such  as  will  make  good  concrete,  is 
$2.50  per  barrel.  We  are  situated  so  that  sand  is  not  an 
expensive  article ;  the  principal  cost  for  it  is  the  transportation. 
We  are  also  situated  so  that  rock  is  not  very  expensive.  But 
I  have  noticed  that  whenever  we  let  a  contract,  and  most  all 
of  our  work  in  that  line  is  done  by  contract,  we  pay  $7  per 
cubic  yard,  and  1  believe  when  we  get  down  to  the  real  cost  of 
making  concrete,  we  should  have  all  these  items  thoroughly 
explained,  so  as  to  have  a  uniform  basis  to  work  on. 

President. — In  my  letter  to  the  committee,  it  gave  all  those 
items,  and  if  I  remember  correctly,  our  labor  runs  from  $1.47 
to  $1.88  per  yard.  We  pay  our  foreman  $4  per  day,  and 
laborers  $1.75  per  day. 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Rogers  if  his  report 
includes  the  cost  of  this  concrete. 

Mr.  Rogers. — I  asked  those  replying  to  the  circular  to  give 
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the  cost  of  labor  in  mixing  and  placing  a  cubic  yard  of  con- 
crete, and  to  state  the  price  per  day  paid  for  labor,  and  what 
items  of  cost  the  labor  included.  It  seems  to  me  this  is  the 
only  comparison  that  can  be  made,  as  the  materials  cost  so 
very  differently  in  different  parts  of  the  country. 

Mr.  Cummin. — It  seems  to  me  that  that  question  is  a  very 
vital  one,  where  the  figures  go  out  in  our  proceedings,  and 
officers  look  them  over,  because  they  are  liable  to  get  them 
confused.  For  instance,  if  they  see  a  report  that  a  yard  of 
concrete  costs  $4.50,  and  their  superintendent  of  bridges  and 
buildings  cannot  build  a  yard  under  $7,  they  might  think  he 
was  no  good.  I  was  surprised  at  the  price  of  broken  stone 
mentioned.  We  pay  from  $1.20  up  per  cubic  yard.  Now  it 
seems  to  me  when  these  statements  go  out  the  cost  per  cubic 
yard  on  the  different  roads  ought  to  be  shown,  that  is,  tbe 
price  per  yard  for  broken  stone,  the  cost  of  the  sand,  and  the 
cost  per  barrel  of  cement,  and  the  price  of  labor  per  day. 
This  is  the  only  way  that  we  can  arrive  at  a  correct  conclusion  ; 
but  if  you  allow  such  a  general  statement  that  one  man  will 
make  concrete  for  $4  a  yard,  and  with  another  it  costs  $7  per 
yard,  it  is  apt  to  create  a  little  confusion,  and  I  am  afraid  the 
general  managers  throughout  the  country  will  look  at  the  gen- 
eral figures  and  simply  assume  that  some  of  us  do  not  know 
how  to  build  concrete.  I  believe  it  would  be  well  in  the  pro- 
ceedings to  bring  this  matter  out  clearly,  so  they  will  look 
further  and  see  these  items. 

Mr.  Eggleston. — I  would  like  to  ask  Mr.  Rogers  if  he  ever 
attempted  to  build  a  pit  with  concrete,  and  tried  to  make  it 
water  tight.  We  put  in  some  concrete  work  at  Hammond  and 
in  the  amount  of  work  we  did,  we  put  in  two  pits  for  convey- 
ors to  run  through,  for  the  handling  of  hard  coal.  Those  con- 
veyors were  six  feet  by  seven  feet  inside.  We  put  in  two  feet 
of  as  solid  concrete  as  we  could,  and  built  walls  three  feet  thick 
under  the  best  conditions  we  could,  but  the  ground  is  so  wet,  if 
anyone  knows  anything  about  the  condition  of  the  ground  at 
Hammond  he  knows  that  we  had  a  very  heavy  pressure  [on 
these  pits  from  the  outside,  and  the  consequence  was  they 
would  not  keep  the  water  out  entirely.      In  probably  a  weeks' 
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time  we  had  three  feet  of  water  in  each  one  of  them.  We  did 
everything  imaginable  to  stop  that  water,  but  have  not  made  a 
success  of  it ;  possibly  Mr.  Rogers  may  have  some  information 
on  this  subject. 

Mr.  Rogers. — I  have  never  had  any  experience  in  that  line. 
The  only  thing  possible  in  my  opinion  would  be  a  coat  of  neat 
cement  mortar  on  the  outside. 

Mr.  Gilchrist. — On  one  occasion,  I  had  a  pit  made  with 
brick  walls  and  bottom,  that  I  wished  to  keep  water  out  of, 
but  the  pressure  from  the  outside  would  cause  the  water  to 
form  small  channels  through  the  cement.  I  then  gave  it 
another  coat  of  cement  on  the  inside  and  immediately  filled  it 
with  water  high  enough  to  make  an  outward  pressure,  instead 
of  an  inward  one,  leaving  it  a  week  for  cement  to  settle,  then 
bailed  out  the  water  and  had  no  leakage. 

Mr.  Berg. — I  would  like  to  ask  Mr.  Clark  something  about 
the  tile  water  tank  that  he  bad  built  on  his  road. 

Mr.  Clark. — This  tank  was  put  up  as  an  experiment  by  the 
H.  H.  Camp  Tile  Co.,  of  Akron,  Ohio;  they  are  largely  inter- 
ested in  building  tile  storage  bins,  etc.  They  made  me  a  propo- 
sition something  like  this :  that,  if  we  would  furnish  the 
foundation,  they  would  put  up  a  tile  water  tank  of  one  hundred 
thousand  gallons  capacity.  I  went  ahead  and  put  in  the 
foundation,  and  drove  eighty-one  white  oak  piles  thirty  feet 
long  in  a  space  twenty-two  feet  square,  excavated  three  feet 
below  the  heads  of  the  piles,  and  put  in  concrete  four  and  one 
half  feet  thick,  going  two  feet  outside  of  the  row  of  piling. 
On  that  foundation  they  built  a  superstructure  of  tiling  to  the 
height  of  about  fourteen  feet,  and  then  commenced  building 
the  tile  tank.  The  blocks  that  the  tank  are  built  of  are  nine 
by  fourteen  inches ;  they  are  made  hollow,  and  set  up  the  four- 
teen inch  way,  up  and  down.  It  is  about  ninety  days  since  we 
turned  the  water  into  it.  At  first  when  we  turned  the  water  in, 
it  looked  very  much  like  it  was  not  going  to  be  a  success. 
They  had  all  the  water  drawn  out  of  the  tank,  and  gave  it  a 
dressing  up,  and  did  the  same  a  second  time,  and  now,  for 
about  the  last  sixty  days,  the  tank  has  been  holding  water 
splendidly,  and  the  only  thing  I  fear  now  is  the  action  of  the 
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frost  during  the  winter.  I  have  not  accepted  the  tank,  and  do 
not  intend  to  until  I  see  a  winter's  freezing  on  it ;  bnt  as  far  as 
holding  water  is  concerned  it  is  decidedly  a  success.  It  makes 
a  rather  odd-looking  structure,  and  everybody  that  passes 
along  the  road  has  some  remark  to  make  about  our  "  Spanish 
Block  House."  The  old  gentleman  came  at  me  one  day  about 
making  a  boiler-house  out  of  tiling,  and  he  gave  me  such  low 
figures  that  we  now  have  a  boiler-house  twenty-four  by  thirty 
made  entirely  of  tiling,  roof  and  all,  without  any  wood  at  all, 
except  the  frames  that  the  windows  and  doors  set  in. 

Mr.  Eggleston. — It  may  be  of  interest  to  some  of  the  mem- 
bers to  give  some  of  the  figures  on  the  work  that  I  did  at 
Hammond.  No  freight  is  figured  on  any  of  the  material ;  the 
cement  costs  $2.00  a  barrel  (Portland).  As  to  sand,  the  only 
cost  was  the  cost  of  loading,  and  the  crushed  stone  cost  thirty 
cents  a  yard  on  the  cars.  I  figured  in,  the  cost  of  sheathing, 
all  lumber,  forms,  nails,  and  everything  used.  We  put  in 
twelve  hundred  and  ninety-three  cubic  yards,  and  it  figured  up 
$5.49  per  cubic  yard  complete.  I  think  on  work  of  this  kind 
that  we  should  take  into  consideration  the  cost  of  everything 
connected  with  this  work,  and  not  take  only  just  such  articles 
as  constitute  the  manufacture  of  the  concrete. 

President. — Referring  to  the  matter  of  mixing  cement  in 
freezing  weather,  I  think  Mr.  Rogers  has  had  some  experience 
in  that  direction,  and  I  think  we  would  all  be  glad  to  hear  from 
him  on  that  line. 

Mr.  Rogers. — We  have  never  had  a  structure  built  of  Port- 
land cement  concrete  during  cold  weather  seriously  damaged 
by  frost.  We  have  had  it  scale  slightly,  perhaps  a  scale  of 
one  eighth  of  an  inch.  In  the  past  two  years  we  have  built 
quite  a  large  amount  of  natural  cement  concrete,  and  where 
exposed  to  the  weather,  we  almost  always  faced  this  with  Port- 
land cement  mortar,  but  during  last  winter  we  were  unable  to 
complete  our  work  as  early  as  we  wished,  and  built  a  number 
of  unimportant  culverts  of  natural  cement  concrete  after  cold 
weather  had  started  in.  This  spring  we  found  a  number  of 
them  were  damaged  on  the  surface,  and  the  concrete  was  soft 
for  two  or  three  inches  in  from  the  surface.     None  of  them 
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were  damaged  very  seriously,  however,  bat  it  goes  to  show  that 
there  is  an  uncertainty  when  yon  build  natural  cement  concrete 
in  the  winter.  I  think,  however,  with  proper  care,  Portland 
cement  concrete  may  be  built  in  cold  weather  wit  hoot  injury  to 
it,  though  I  would  not  recommend  it  if  it  can  be  avoided. 

President. — I  do  not  think  natural  cement  should  be  used 
above  the  ground. 

Mr.  Killam. — What  do  you  mean  by  natural  cement? 

Mr.  Rogers. — Natural  cement  is  a  lime  rock  cement.  It 
is  simply  the  rock  burned  and  ground,  while  Portland  cement 
is  an  artificial  cement. 


V. — Hand  vERsrs  Air-Riveting  Power. — Actual  Cost  Com- 
pared with  Hand  Work  ix  the  Field  for  the  Erec- 
tion of  New  Work  and  Repairing;  also,  Drilling 
for  Reinforcing  Old  Spans. 

COMMITTEE  REPORT. 

To  the  President  and  Member*  of  the  Association  of  Railway 
Superintendents  of  Bridge s  and  Buildings  -* 

As  chairman  of  this  committee  I  enclose  letters  received  from 
Messrs.  F.  S.  Edioger,  S.  P.  Co.,  and  O.  J.  Travis,  LC.R,  Co., 
relating  to  this  question,  which  I  believe  is  of  interest  to  all; 
personal  1  j  I  am  only  able  to  give  at  present  my  experience  in 
this  matter,  viz. : 

Since  1890  this  company  has  been  steadily  replacing  all 
wooden  and  combination  trass  bridges  with  steel,  and  up  to 
May,  1899,  all  riveting  in  field  had  been  done  by  hand;  since 
May,  1899,  we  have  erected  22  new  steel  spans  of  various 
lengths,  aggregating  in  all  2,455  lineal  feet;  besides  this  we 
have  repaired  several  old  spans  taken  down,  reinforcing, 
changing  floors,  raised  to  safe  clearance,  etc.  In  doing  this 
we  have  used  pneumatic  tools  for  riveting,  chipping,  drilling, 
reaming,  etc. 

In  the  erection  of  the  22  new  spans  record  was  kept  of  the 
number  of  rivets  driven,  viz.,  80,065.  In  the  repair  work  we 
did  not  pay  as  close  attention  to  number  driven,  but  there  were 
a  large  number. 

With  pneumatic  riveting  hammers  I  find  two  men  and  one 
heater  can  average  daily  (10  hours)  500  rivets,  whereas  by 
hand  250  rivets  per  day  was  a  good  day's  work  (more  often  less) 
for  three  men  and  one  heater.     One  day  we  drove  700  rivets, 
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by  using  an  additional  man  to  take  out  fitting-up  bolts,  etc. 
This  was  the  work  of  one  air  hammer  only. 

In  inspecting  rivets  I  find  the  work  far  superior  to  hand 
work, — less  loose  rivets,  heads  invariably  perfect,  shank  of 
rivet  filling  hole,  and  in  every  way  far  superior  to  hand  work 
done  by  our  men,  or  by  others  in  the  past;  also  work  can  be 
done  readily  in  places  where  great  difficulty  has  been  expe- 
rienced with  hand  tools. 

It  seems  useless  to  call  attention  to  the  benefit  of  reamed 
holes  in  assembling  joints  made  by  pneumatic  drills  over  the 
"drift  pin  work,"  so  much  in  use,  where  hand  riveting  pre- 
vails; but  with  the  rapidity  that  air  drills  run,  the  expense  of 
reaming  rivet  holes  has  been  reduced  to  a  minimum. 

The  pneumatic  plant  in  use  on  this  road  for  bridge  work  con- 
sists as  follows: 

One  12  H.  P.  Fairbanks,  Morse  &  Co.  combined  gasoline 
engine  and  air  compressor. 

Two  galvanized  iron  water  tanks. 

One  galvanized  iron  gasoline  tank. 

One  boiler  iron  main  reservoir,  "large." 

One  boiler  iron  auxiliary  reservoir,  "small." 

All  necessary  fittings,  etc.,  and  mounted  on  box  car,  one 
No.  2  Boyer  pneumatic  hammer,  old  style;  two  New  Boyer  000 
1  6-16x5  inches,  pneumatic  hand-riveting  hammer;  two  hand 
steam  drills  (running  them  with  air),  with  necessary  hand, 
spring,  and  air  dollies,  rivet  snaps,  forges,  drill  bits,  reamers, 
and  other  small  tools  necessary  to  this  class  of  work. 

The  12  H.  P.  gasoline  engine  and  air  compressor  furnishes 
more  than  enough  air  to  operate  all  of  our  tools  at  the  same 
time.  By  using  the  small  reservoir  at  bridge  and  main  reser- 
voir on  car,  and  operating  at  90  pounds  pressure,  we  have  had 
in  use  at  one  time  three  hammers,  two  drills,  two  heater  forges, 
and  one  blacksmith  forge,  and  have  been  able  to  get  full  capac- 
ity out  of  all  of  them.  We  have  now  ordered  additional  tools, 
as  we  find  we  have  sufficient  power  to  operate  them,  especially 
when  cutting  out  the  old  steam  drills. 

In  starting  we  obtained  one  No.  2,  old  style,  Boyer  hammer, 
which  had  been  in  use  by  another  department;  this  hammer 
we  repaired,  and  in  "Cost  of  Plant,"  referred  to  later,  we  have 
valued  same  at  half  price  after  repaired.  Bought  two  000  New 
Boyer  hammers,  1  5-16x5,  and  last  month  we  ordered  a  No.  2 
Boyer  piston  drill  and  a  latest  improved  New  Boyer  long-stroke 
hammer;  this  hammer  and  drill  I  have  seen  in  actual  service, 
and  think  they  are  as  near  perfect  as  it  is  possible  to  get.  In 
using  these  hammers  we  find  they  are  free  from  vibration  or 
concussion  that  had  been  somewhat  of  a  drawback  to  pneumatic 
hammers  I  have  noticed  in  the  past.  We  use  hand  riveters 
only  in  field  work  on  bridges,  as  we  have  not  driven  over  {-inch 
diametet  rivets,  and  think  in  such  class  of  work  it  is  more 
economical  than  a  yoke  riveter.     In  handling  larger  rivets,  re- 
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pairing  or  rebuilding  work  done  in  yards  or  shops,  a  yoke  riv- 
eter could  be  worked  to  good  advantage.  In  field  work  there 
were  many  difficulties  when  doing  hand  work  that  would  cause 
delays  that  are  now  overcome  quickly  by  use  of  air.  In  chip- 
ping, cutting  out,  reaming,  drilling,  etc.,  work  can  be  done  in 
a  fraction  of  the  time  that  it  used  to  take,  and  when  done  you 
have  a  good,  presentable  piece  of  work;  in  fact,  I  consider 
pneumatic  tools  are  so  far  ahead  and  superior  to  hand  work  in 
everything  that  it  is  practically  unnecessary  to  dilate  their 
uses. 

It  costs  us  the  same  to  spur  out  at  bridge  site,  as  we  always 
spurred  out  when  running  a  hand  gang,  and  by  increasing  pipe 
line  we  can  invariably  find  a  good  location  for  the  outfit  cars 
with  small  expense. 

In  putting  in  staging  or  falsework  for  riveters  we  find  the 
cost  is  less,  and  by  doing  the  work  faster  by  air  enables  slow 
orders,  or  delays  to  movement  of  trains,  to  be  reduced,  and  the 
slowing  up  or  stopping  of  a  train  is  an  item  of  expense  to  rail- 
way companies. 

For  your  information  I  have  compiled  some  data  on  this 
question,  showing  actual  cost  of  work.  We  will  take  up  first 
cost  of  pneumatio  plant.  In  explanation,  would  state,  I  only 
show  increased  cost  of  plant  that,  in  both  hand  or  air,  work 
tools  in  common;  that  is,  forges,  dollies,  chisels,  snaps,  and 
all  such  tools,  do  not  appear  in  this  comparison,  as  one  prac- 
tically offsets  the  other. 

Cost  to  company  for  air  compressor,  reservoirs,  ma- 
chinery, water  tanks,  hose  and  fittings,  mounted 
on  car,  $1,073.00 

Three  hammers  and  two  steam  "air"  drills,  627.00 


Total  cost  of  plant,  $1,700.00 

Cost  to  maintain  since  May,  1899: 

Repairs  to  combined  engine  and  air  compressor,  $34.00 

Repairs  to  new  hammers,  6.30 

Repairs  to  old  hammer  and  drills,  9.00 

Total  cost  of  repairs,  $49.30 

Proportion  of  cost  of  plant  chargeable  to  work  per  day,  on 
basis  of  20  per  cent,  depreciation  per  year: 

Twenty  per  cent,  of  l,700=per  year  $340,  or  per  day  basis,  313 
working  days  equals  year,  $1.09. 

Cost  to  maintain  since  May,  1899,  $49.30, 
Or  per  month,  1-1 7th  of  $49.30=$2.90, 
Per  day,  26  days  to  month,  11  cts. 

Cost  to  operate  gasoline  engine  and  compressor  per  day: 
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Fifteen  gallons  gasoline,  at  11  1-5  cts.,  $1.68 

Oil,  waste,  etc.,  .12 


$1.80 

Total  cost  to  operate  plant  per  day,  $3.00 

On  basis  of  running  three  rivet  hammers  and  forges 

equals  cost  for  one  hammer  of,  $1.00 

Oil  for  hammer,  estimated  amount  per  day,                  ,  .12 

Labor  two  men,  at  $2.40  per  day,  4.80 

Labor  one  man,  at  $2.20  per  day,  2.20 

Total  cost  to  operate  one  hammer  per  day,  $8.12 

Cost  of  riveting  by  hand  (as  noted  on  commencement  of  this 
detail,  there  are  no  charges  for  tools,  as  the  small  tools,  forges, 
etc.,  not  shown  in  riveting  by  air,  practically  offsets  tools  in 
riveting  by  hand): 

Labor  two  men;  at  $2.40  per  day,  $4.80 

Labor  two  men,  at  $2.20  per  day,  4.40 


Total  cost  of  hand-rivet  gang  per  day,  $9.20 

Men  with  pneumatic  riveter  will  average  500  rivets  per  day  for 
$8.12,  or  per  hundred,  $1.62  1-5. 

Men  with  hand  power  average  250  rivets  per  day  for  $9.20,  or 

per  hundred,  $3.68. 

• 

The  above  figures  demonstrate  that  it  costs  more  than  double 
to  drive  rivets  by  hand  than  by  using  pneumatic  tools. 

Another  point  when  you  have  a  compressor  outfit,  when  re- 
building old  bridges,  by  putting  in  a  sand  blast  you  are  able  to 
eradicate  all  rust  spots  that  you  find  in  all  oases  on  old  iron, 
which  it  is  practically  impossible  to  do  by  hand.  This  leaves 
iron  in  perfect  condition  to  receive  paint,  and  you  then  know 
that  rust  spots  haye  not  been  hidden  under  a  coat  of  paint. 

In  closing,  will  state  I  think  the  amount  invested  in  good 
pneumatic  plant  is  one  of  the  best  investments  a  railroad  can 
make,  especially  now  that  steel  structures  are  so  much  in  evi- 
dence on  all  first-class  roads. 

A.  B.  Manning, 

Chairman  Committee. 

I  am  very  much  interested  in  the  subject  "  Hand  vs.  Air 
Riveting  Power  Used,"  and  am  glad  of  the  opportunity  to 
exchange  ideas  and  experiences  with  others  who  are  using 
pneumatic  tools  in  field  work. 

At  present  we  have  two  complete  pneumatic  plants  in  the 
field,  each  consisting  of  a  12  H.  P.  gasoline  driven  compressor 
and  tools.  The  first  plant  which  we  purchased  consisted  of 
one  compressor,  two  pneumatic  yoke  riveters,  two  pneumatic 
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riveting  hammers,  and  two  air  drills,  one  of  which  was  fitted 
with  angle  gear  for  getting  into  corners  not  accessible  to  the 
drill  proper. 

The  first  work  done  with  the  pneumatic  tools  waq  a  cover 
plate  job  on  a  200  feet  through  iron  span,  which  required  the 
drilling  of  about  6,000  holes  15-16  inch  diameter  through  f  inch 
to  h  inch  of  metal. 

Including  the  cost  of  setting  up  the  plant  for  the  first  time, 
which  was  unusually  great  owing  to  the  inexperience  of  all 
hands,  the  work  was  done  with  a  saving  of  about  55  per  cent, 
on  the  cost  of  doing  the  work  by  hand. 

We  found  that  the  yoke  riveters  answered  the  purpose  very 
well  in  riveting  cover  plates  and  other  straight  work  where, 
when  once  suspended,  they  would  reach  a  number  of  rivets, 
but  they  were  great  time  consumers  when  it  was  necessary  to 
move  frequently. 

The  riveting  hammers  which  were  quick  acting  and  short 
stroke  did  not  give  good  results— the  blow  being  too  light  to 
upset  the  shank  of  the  rivet  to  fill  the  hole,  and  the  concussion 
of  the  hammer  was  very  distressing  to  the  operator. 

We  have  since  secured  hammers  which  have  a  long,  heavy 
stroke  with  which  we  get  satisfactory  results  as  to  the  quality 
of  the  work  and  the  effect  on  the  operator  is  not  injurious. 

We  have  two  plants  in  use  at  the  present -time. 

The  one  used  by  the  ste.el  bridge  erecting  gang  consists  of 
the  following  tools: 

One,  12  H.  P.  gasoline  driven  air  compressor. 
Five  long-stroke  pneumatic  hammers. 
One  pneumatic  yoke  riveter. 
One  pneumatic  clipping  hammer. 
Two  pneumatic  drills, 

Together  with  the  usual  complement  of  forges  and  holding- 
on  appliances  used  in  hand  riveting. 

The  yoke  riveters  hold  as  well  as  drive  the  rivet. 

With  the  long  stroke  hammers  we  use  the  usual  suspended 
dolly-bars,  spring-dollies,  or  lever-dollies,  as  may  be  best  suited 
to  the  condition — the  same  appliances  as  would  be  used  were 
the  rivets  to  be  driven  by  hand — and  no  more  difficulty  is  expe- 
rienced in  holding  the  rivets  up  to  the  work  than  were  they  to 
be  driven  by  hand.  The  hammers  upset  the  rivets  well  into 
the  hole  and  the  heads  are  very  much  better  than  can  be  made 
by  hand,  in  fact  nearly  all  heads  are  absolutely  perfect. 

Two  men  and  a  heater  form  a  riveting  gang,  and  they  drive 
double  the  number  of  rivets  per  day  than  the  gang  of  three 
men  and  a  heater  where  driving  by  hand. 

Where  there  are  a  great  many  rivets  of  one  length  to  drive, 
as  in  lattice  girders,  water  tanks,  etc.,  we  use  a  portable  fur- 
nace with  an  air  blast,  and  one  heater  supplies  two  riveting 
gangs  with  hot  rivets. 
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The  amount  of  staging  required,  from  which  to  drive  rivets 
with  pneumatic  tools,  is  very  much  less  than  is  required  for 
hand  riveting,  as  it  is  only  necessary  to  provide  seats  or  stand- 
ing room  for  two  men,  for  which  ofttimes  a  single  plank  suf- 
fices. In  riveting  viaduct  towers,  laterals  in  spans,  etc., 
where  there  are  only  a  few  rivets  to  be  driven  in  a  place,  the 
saving  on  erection  of  staging  alone  is  a  very  considerable  item. 

We  now  have  the  air  compressor  set  up  in  one  end  of  a  50-foot 
standard  tool  and  material  car  which,  in  addition  to  carrying  the 
compressor,  receivers,  circulating  tanks,  and  pneumatic  tools, 
serves  to  transport  other  tools  and  rigging  from  one  bridge  to 
another. 

We  use  a  Wharton  climb-over  switch,  which  is  dropped 
between  the  rails  temporarily  and  the  car  is  spurred  out  on  a 
temporary  track,  as  near  to  the  work  as  is  practicable.  This 
saves  the  expense  of  handling  and  setting  up  the  plant  on  the 
ground  for  each  bridge,  and  is  much  cheaper. 

With  plenty  of  storage  room  for  compressed  air,  so  that  the 
pressure  will  not  run  down  suddenly,  we  can  operate  five 
riveting  hammers  at  once,  with  a  12  H.  P.  compressor  or  two 
drills  and  two  hammers  without  reducing  the  pressure  to  less 
than  75  pounds. 

The  drills  use  a  great  deal  more  air  than  the  hammers  from 
the  fact  that  they  run  uninterruptedly,  while  the  hammers 
when  driving  50  rivets  of  £-inch  diameter  per  minute  are  using 
air  only  about  5  per  cent,  of  the  time,  which  gives  the  com- 
pressor a  chance  to  catch  up. 

We  have  a  storage  capacity  of  about  80  cu.  ft.,  and  I  think 
we  could  use  one  or  two  more  riveting  hammers  by  increasing 
the  capacity  of  our  compressed  air  receivers,  as  the  compressor 
is  frequently  cut  out  by  reason  of  the  pressure  being  at  maxi- 
mum (90  lbs.)  and  the  relief  valve  open. 

With  pneumatic  tools  a  great  many  rivets  can  be  readily 
driven  in  places  which  would  be  inaccesible  to  hand  tools,  from 
the  fact  that  a  rivet  can  be  driven  where  there  is  room  to  insert 
the  hammer  which  is  about  20  inches  long. 

The  chipping  hammer  is  frequently  useful  in  trimming  and 
capping,  and  with  it  all  anchor  bolt  holes  in  masonry,  up  to  one 
inch  diameter,  are  drilled  by  simply  inserting  an  -+-  pointed 
drill  and  holding  it  up  to  the  work.  Larger  holes  are  drilled 
with  the  heavier  hammers.  There  is  a  saving  of  about  25  to  40 
per  cent,  over  the  cost  of  hand  work  in  drilling  these  holes. 

In  fitting  up  the  work  ready  for  riveting,  a  reamer  is  used 
in  the  drills  which  one  man  readily  handles,  and  with  which 
all  mis-matched  holes  are  reamed,  and  which  insures  a  full 
bearing  for  the  rivet  and  does  not  burr  and  separate  the  plates 
as  is  the  case  where  drift  pins  are  used.  This,  while  perhaps 
not  reducing  the  cost  very  much,  improves  the  character  of 
the  work. 

We  also  use  the  air  drills  for  boring  all  bolt  holes  in  bridge 
floor  timbers  by  inserting  an  auger  in  place  of  the  drill.     This 
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results  in  a  saving  over  the  cost  of  hand  boring  of  about  50  per 
cent.,  which  could  be  further  increased,  I  think,  by  using  the 
pneumatic  boring  machines,  which  run  at  higher  speed  and  are 
more  convenient  to  handle. 

The  cost  of  fitting  up  and  riveting  on  new  steel  bridges  (all 
rivets  {-inch)  averages  to  date  35  per  cent,  less  than  if  the 
work  had  been  done  by  hand  for  all  work  done  since  we  have  had 
the  pneumatic  tools  in  use.  Work  now  being  done  with  pneu- 
matic plant  costs  40  per  cent,  less  than  hand  work,  and  we 
expect  to  still  further  increase  this  percentage  as  the  men 
become  more  expert  with  the  tools. 

The  character  of  the  work  is  much  better  than  we  have  been 
able  to  do  by  hand. 

In  case  the  work  is  of  too  great  magnitude  for  one  plant,  we 
install  both  compressors  and  combine  all  of  the  tools,  but 
usually  one  plant  is  sufficient.  When  not  engaged  on  bridge 
work  we  use  our  second  plant  in  the  erection  of  steel  tanks  and 
in  timber  work,  such  as  cofferdams,  grillages,  slip  sheathing, 
etc.,  where  there  is  a  great  deal  of  boring  lo  do.  In  the  erec- 
tion of  steel  tanks  we  use  the  yoke  riveter.  For  the  horizontal 
seams  the  yoke  is  hung  on  rollers  which  roll  on  the  top  edge  of 
the  sheet,  and  for  the  vertical  seams  the  yoke  is  suspended  by 
means  of  light  differential  pulleys  which  allow  of  adjustment  of 
the  yoke  to  the  proper  height.  The  chipping  hammers  are 
used  for  calking. 

The  saving  in  pneumatic  over  hand  work  on  a  60,000  gallon 
tank  is  about  25  per  cent. 

My  experience  with  pneumatic  tools  has  demonstrated  to  my 
entire  satisfaction  that  all  work  to  which  they  are  applicable 
can  be  done  much  cheaper  and  also  much  better  than  by  hand. 

F.  S.  Edinger, 

Member  of  Committee, 

With  reference  to  comparison  between  hand  riveting  and  air 
machine  riveting  and  drilling,  I  would  say  this  is  a  subject 
where  I  would  consider  comparisons  odious.  I  have  had  one  12 
horse  power  and  one  22  horse  power  gasoline  compressor  at 
work.  The  former  for  nearly  two  years,  the  latter  for  nearly  a 
year  on  various  kinds  of  work;  reinforcing,  drilling,  riveting, 
and  chipping,  both  in  the  field  and  shop.  AH  air  work  has 
been  done  with  a  most  satisfactory  measure  of  economy  over 
hand  work.  We  have  done  over  five  or  six  times  as  much  drill- 
ing with  a  like  number  of  men  as  we  were  able  to  do  with 
rachets,  and  in  places  inaccessible  to  hand  rachets,  we  do  over 
twice  to  three  times  as  much  riveting  with  air  as  we  can  do  by 
hand,  and  do  the  work  50  per  cent,  better.  In  fact,  I  cannot 
say  too  much  in  favor  of  the  air  machines.  They  are  all  that 
could  be  desired. 

I  may  add,  however,  that  I  have  substituted  the  latest 
patterns  of  hammers  as  fast  as  they  have  been  improved,  and 
with  the  best  of  results. 

O.  J.  Travis, 

Member  of  Committee. 
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DISCUSSION. 

Mr.  Rogers. — I  would  like  to  ask  if  there  are  any  members 
of  the  Association  who  have  used  power  riveters  in  connection 
with  their  steel  work  ? 

Mr.  Manning. — I  have  my  report  all  in  and  really  none  of  us 
could  say  anything  too  much  for  it. 

Mr.  Stannard. — We  do  not  use  power  riveters,  have  not  got 
them  and  very  sorry  to  say  that  we  have  not.  I  visited  one 
of  Mr.  Manning's  jobs  last  summer;  went  out  twice  and  saw 
his  riveters  working  very  successfully.  I  was  very  much 
pleased  with  the  work. 

President — The  great  trouble  in  using  air  for  ordinary  bridge 
work,  is  the  cost  of  installing  machinery  at  each  place.  Un- 
less it  is  quite  a  large  job,  the  cost  of  the  machinery  would 
overbalance  what  you  save  in  doing  the  work  by  machinery. 

Mr.  Smith. — We  have  been  building  a  large  ore  dock  all 
this  summer,  and  had  in  almost  constant  use  then,  three  pneu- 
matic boring  machines.  The  air  was  supplied  for  them  by  two 
nine-inch  Westinghouse  locomotive  air  pumps,  through  1,200 
feet  of  1^-inch  pipe  in  one  direction  to  the  dock  and  through 
1,000  feet  of  lj-inch  pipe  in  another  direction  to  our  framing 
yard.  We  had  for  air  reservoirs,  only  one  good-sized  locomo- 
tive air  reservoir  on  the  dock  and  one  in  the  framing  yard. 
These  pumps  had  to  work  fast  to  supply  air  to  three  machines  at 
steady  work,  so  fast  that  a  stream  of  cold  water  had  to  be  kept 
running  over  their  valves  to  keep  them  cool  enough  to  work  prop- 
erly. It  would  require  at  least  a  twenty  horse  power  boiler  to 
keep  one  of  them  going  at  that  speed.  They  use  considerable 
steam  but  are  a  very  convenient  air  compressor,  for  they  are 
light  compared  with  ordinary  air  compressors,  are  easily 
handled  and  can  be  bolted  up  anywhere  to  a  wall  or  post,  and 
used  wherever  steam  can  be  gotten  to  them  from  any  source, 
thus  enabling  one  to  use  pneumatic  tools  in  some  places  where 
they  would  not  care  to  set  up  a  heavy  compressor.  The  pneu- 
matic tools  did  very  fast  work  and  gave  great  satisfaction ; 
they  were  run  with  a  pressure  varying  from  60  to  90  lbs. ;  75 
to  80  lbs.  is  a  good  working  pressure. 
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VI.    Report  of  Committee  ox  Most  Pkictical  and  Cheap- 
est Bi  mper  for  Yard  asd  Tekmbcal$. 

COMMITTEE  REPORT. 

Contrary  to  the  usual  custom  of  sending  printed  circulars  of  in- 
quiry, your  committee  haTC  written  personal  letters  to  nearly  every 
member  of  the  Association,  asking  for  any  information  on  the  subject 
they  might  be  able  to  give,  but  we  regret  to  say  that  we  hare  received 
replies  from  only  twenty-four  members,  representing  twenty  differ- 
ent roads.  Of  these,  seventeen  strongly  recommend  the  Ellis  Bum- 
per, seven  favorably  mention  a  bumper  composed  of  a  heap  of  earth, 
two  speak  well  of  the  Haley  Bumper,  two  like  some  form  of  frame 
bumper,  one  sends  blue  print  of  a  bumper  of  his  own  invention  on 
much  the  same  principle  as  the  Ellis,  one  favorably  mentions  a  Pile 
Bumper,  and  one  prefers  to  use  the  Superintendent  for  that  purpose 
where  it  is  feasible  to  do  so,  unless  the  track  is  so  located  that  a  seri- 
ous accident  would  ensue  should  the  cars  be  pushed  off  the  end  of 
the  track.  This  member  believes  that  it  is  far  better  for  all  con- 
cerned to  allow  the  Superintendent's  orders  to  stand  for  bumpers. 
Personally,  your  committee  have  used  the  Ell  is.  Pile,  and  frame  bum- 
pers, and  a  heap  of  earth,  and  where  it  can  be  used  without  attracting 
unfavorable  notice  or  occupying  too  much  valuable  room,  we  believe 
the  earth  is  the  ideal  bumper.  But  where  this  cannot  be  used  the 
Ellis  is  the  best  bumper  we  have  seen.  But  this  has  some  weak 
points.  Especially  would  we  condemn  the  use  of  spiral  or  rubber 
springs,  as  the  former  will  break  and  the  latter  become  useless  with 
age;  and  we  would  gladly  hail  some  form  of  bumper  that  could  be 
used  in  all  places,  that  did  not  have  these  weak  points,  and  yet  that 
was  not  too  hard  on  the  rolling  stock;  and,  finally,  that  was  in  cost 
within  the  reach  of  all.  And  we  firmly  believe  that  in  this  age  of 
progress  this  perfect  bumper  will  soon  be  found. 

While  your  committee  deplore  the  fact  that  so  few  members  take 
sufficient  interest  to  answer  their  personal  letters  of  inquiry,  they 
would  roost  cordially  thank  all  those  who  have  kindly  assisted  them 
in  their  endeavors  to  prepare  a  report  that  would  be  helpful  to  all. 

Respectfully  submitted, 

B.  F.  Fkkeiuxg. 
A.  A.  Page. 
W.  E.  IIarwic, 
A.  E.  Kill  am. 

Committee. 

APPENDIX    TO    REPORT    OX    BUMPERS. 

In  addition  to  the  above  report,  will  say  that  since  this  was 
prepared,  and  too  late  to  be  incorporated  in  it,  I  received  a  let- 
ter and  plans  from  our  former  president,  Mr.  J.  H.  Cummin, 
an  extract  from  which  I  desire  to  quote.     He  says: 

"The  great  trouble  I  find  with  bumping  blocks  is  the  misun- 
derstanding that  trainmen  have  in  regard  to  their  object.  My 
idea  of  a  bumping  block  is  that  it  is  put  on  the  track  to  prevent 
aecidents  in  case  of  the  breaking  of  a  brake-chain,  or  other 
similar  causes;  but  a  large  number  of  trainmen  seem  to  have 
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an  idea  that  they  are  placed  there  to  drop  cars  into.  The  best 
bumping  block  I  have  ever  seen,  and  the  cheapest  one,  is  a  red 
flag  stuck  up  between  the  rails.  It  is  very  inexpensive,  and  I 
have  known  it  to  do  its  work  where  an  expensive  bumper  would 
have  been  broken  down." 

1  will  also  add  that  very  recently  I  found  that  the  C,  K.  I.  & 
P.  Railway  had  some  concrete  bumpers  in  their  Chicago  yards, 
and  through  the  kindness  of  several  of  the  officials  of  that  road, 
I  received  a  letter  in  regard  to  them  from  Mr.  J.  A.  Purdum, 
general  foreman  of  B.  &  B.,  C,  K.  I.  &  P.  Bail  way,  in  which 
Mr.  Purdum  states  as  follows: 

"We  put  in  four  concrete  bumping  posts  on  our  team  track 
between  41st  and  43d  streets  in  August,  1897.  They  have  stood 
first  rate,  excepting  one  where  the  rails  were  bent  up  about  the 
same  as  they  are  on  the  Ellis  post.  We  put  in  two  of  this  kind, 
and  one  with  the  rails  bent  in  on  the  same  level  as  the  track, 
and  one  at  the  end  of  a  track  without  any  rails  in  it.  The  one 
without  any  rails  has  stood  O.  K.,  except  that  every  time  it  is 
bumped  hard  it  rises  up  out  the  ground  and  the  dirt  jars  under 
it  so  that  it  has  to  be  lowered  down.  Of  the  two  with  the  rails 
bent  in  and  up,  the  one  was  broke  two  years  ago  by  the  switch- 
man dropping  a  25-car  train,  loaded  with  large  coping  stones, 
down  on  it;  the  post  was  struck  so  hard  that  all  of  the  stone  on 
the  first  car  next  to  the  post  slid  clear  off  the  car,  over  the  top 
of  the  post,  and  cracked  the  post.  The  one  with  the  rails  bent 
in  but  not  up,  has  stood  first  class,  and  there  is  not  a  flaw 
in  it.  As  to  damaging  cars,  they  are  not  any  harder  on  them 
than  the  Ellis  post,  but  I  think  they  would  be  better  if  an  old 
car-spring  or  rubber  were  put  between  the  buffer  timber  and 
the  plank  on  the  face  of  the  post.  They  are  mixed  6  to  1;  that 
is,  6  parts  of  Portland  cement  to  1  part  of  clean  gravel,  and 
cost  $50.  This  might  vary  a  little  either  way,  as  we  figured  the 
cement  at  $2.40  per  barrel  and  the  gravel  at  80  cents  per  yard; 
the  balance  being  labor  and  material.  I  consider  them  twice 
as  good  as  an  Ellis  post,  which  costs  us  $65,  besides  the  $10  to 
erect  one." 

Mr.  Purdum  sent  blue  prints,  which,  together  with  plana 
and  blue  prints  submitted  by  other  members,  I  have  brought, 
and  they  can  be  examined  by  any  one  at  the  secretary's  desk. 

Respectfully  submitted, 

B.  F.  Pickering, 
Chairman  Committee. 
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DISCUSSION. 

Mr.  Berg. — I  want  to  ask  Mr.  Pickering  about  bumpers. 
Id  the  report  it  is  stated  that  the  4t  Ellis"  bumper  has  some 
objectionable  weak  points.  I  think  it  would  be  desirable  to 
have  them  explained.  What  are  the  principal  points  that 
constitute  a  good  bumper? 

Mr.  Pickering. — You  will  notice  that  in  the  report  an  *4  ideal 
bumper"  is  spoken  of.  The  committee  had  in  mind  several 
points  when  they  wrote  that  report.  It  seemed  to  us  as 
though  it  was  necessary  to  furnish  a  bumper  that  would  not 
only  stop  cars,  but  also  something  that  would  not  injure  them 
very  seriously.  A  very  rigid  bumper  that  might  stop  a  train 
of  cars  might  at  the  same  time  do  a  great  deal  of  damage  to 
them.  The  ideal  bumper,  according  to  your  committee's  idea, 
is  one  which  would  stop  all  cars  that  came  against  it,  and  so 
stop  tbem  as  to  reduce  the  danger  of  damage  to  the  rolling 
stock  to  a  minimum.  Such  a  bumper  we  had  in  mind,  per- 
haps,— on  the  order  of  the  recoil  cylinders  on  the  big  naval 
guns  used  in  our  warships.  Probably  all  of  the  gentlemen  are 
familiar  with  the  fact  that  there  is  a  tremendous  recoil  to  our 
big  13-inch  guns,  which  is  taken  up  by  cylinders,  on  each  side 
of  the  gun,  filled  with  liquids,  and  the  compression  of  this 
liquid  takes  up  the  recoil.  Of  course  it  is  not  a  positive 
action,  as  there  is  a  small  outlet  left,  so  that  the  liquid  can 
escape  slowly  so  as  not  to  make  a  dead  blow.  Your  commit- 
tee had  something  of  this  kind  in  mind  when  they  spoke  of  the 
ideal  bumper.  Something  like  this  would  not  only  be  sure  in 
its  action,  but  not  too  hard  on  the  rolling  stock.  Investiga- 
tion of  this  subject  brought  out  the  fact,  that  while  a  bumper 
might  be  successful  in  doing  its  work,  it  might  also  be  very 
costly  to  the  operating  department.  The  "Ellis"  freight 
bumper  has  a  positive  action.  There  is  no  provision  whatever 
for  taking  up  this  blow  and  distributing  it  in  a  moderate  man- 
ner. The  passenger  post,  as  you  are  aware,  has  a  rubber 
spring,  and  your  committee,  while  they  would  rather  have  a 
rubber  spring  than  nothing,  still  are  mindful  of  the  fact  that 
a  rubber  spring  will  deteriorate  in  n  short  time  and  become 
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useless.  A  spiral  spring,  as  is  well  kuown,  is  liable  to  break 
in  a  abort  time.  The  thought  intended  to  be  conveyed  by 
your  committee  was,  that  there  might  be  a  bumper  made  that 
would  so  receive  the  shock  as  to  somewhat  lessen  the  blow  on 
the  bumper,  and  at  the  same  time  relieve  the  strain  on  the 
rolling  stock  so  there  would  be  no  serious  shock  to  it. 

President. — One  member  recommended  the  superintendent 
as  the  best  bumper;  in  other  words,  the  authority  vested  in 
the  superintendent  as  the  best  check  on  trainmen. 

Mr.  Pickering. — One  gentleman  recommended  a  red  flag. 

Mr.  Cummin. — I  believe  I  recommended  a  red  flag,  and  I 
had  good  reasons  for  recommending  it.  When  we  erected  the 
new  terminal  at  Long  Island  City,  the  first  thing  we  had  to 
do  before  erecting  the  station  was  to  do  away  with  the  bump- 
ing blocks.  We  took  them  out  and  put  them  to  one  side,  and 
stuck  up  a  red  flag  in  the  centre  of  each  track.  We  began 
that  building  on  the  6th  of  October  and  completed  it  the  20th 
of  the  next  June  and  not  one  of  those  red  flags  was  ever 
touched,  and  that  is  more  than  I  can  say  for  any  bumping 
block  we  ever  had  on  the  road.  The  only  successful  bumper 
that  I  ever  saw  was  at  Bay  Ridge.  When  we  first  constructed 
the  terminal  there,  we  laid  a  couple  of  ties  across  the  track, 
and  after  we  got  through  with  the  rush  we  put  up  first-class 
frame  bumpers  there,  and  the  second  day  after  they  were  fin- 
ished an  engineer  shoved  a  car  in  there  and  went  right  over 
the  top  of  one.  The  general  manager  was  sitting  in  his  office 
and  saw  the  result.  He  said  very  little  at  the  time ;  said  to 
get  the  car  off  and  fix  up  the  bumper,  and  immediately  dic- 
tated a  notice  to  his  stenographer,  that  was  to  the  effect  that 
the  first  man  that  allowed  a  car  to  strike  those  bumpers,  he 
would  be  discharged  immediately.  This  notice  was  pasted  on 
the  face  of  the  bumpers.  The  bumpers  remained  there  until 
alterations  were  made  at  that  point. 

Mr.  Lichty. — I  would  say  that  the  North  Western  Railway 
has  had  some  experience  of  a  nature  about  as  Mr.  Cummin 
has  stated.  We  put  in  a  few  bumpers  similar  in  style  to  the 
Ellis,  and  the  trainmen,  it  seems,  supposed  they  were  put 
there  to  be  used,  and  they  used  some  of  them  pretty  rough. 
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At  a  number  of  places  where  wc  have  branch- line  terminals 
we  use  no  bumpers,  and  if  a  derailment  occurs,  the  car  simply 
runs  along  on  the  ground  until  it  stops,  when  it  can  be  easily 
pulled  on  again  over  the  ends  of  the  rails,  which  are  let  down 
even  with  the  surface  of  the  ground.  In  some  cases  we  let 
the  platform  answer  as  a  bumping  post,  and  this  style  of 
bumping  post  seems  to  give  us  the  least  trouble  of  any.  In 
such  a  case  the  trainmen  depend  upon  the  certainty  in  which 
they  handle  the  cars,  instead  of  depending  upon  the  use  of  a 
bumping  post. 

Mr.  Mclntyre. — We  have  on  our  road  a  large  number  of 
bumping  posts.  The  pile  bumper  answers  the  purpose  for 
about  six  years.  This  is,  we  have  found,  for  freight  yards. 
The  Ellis  bumper  is  all  right  in  coach  yards.  We  have  also 
a  slag  bumper  that  is  very  good  when  there  is  plenty  of  room. 
Take  fresh  limey  slag  directly  from  a  blast  furnace ;  pile  up 
about  three  carloads  in  a  bunch.     This  is  cheap  and  durable. 

Mr.  Sheldon. — On  our  line  the  "  Ellis"  bumper  is  the  stand- 
ard. I  have  seen  instances  similar  to  those  pictured  on  the 
circulars  sent  out  by  the  Ellis  bumper  people,  without  break- 
ing the  "Ellis  "  bumper.  Many  other  times  the  bumper  goes 
to  pieces  and  the  car  is  not  injured.  There  is  nothing  certain 
which  is  going  to  happen.  The  car  will  either  ride  the  bumper 
or  the  bumper  will  fail  when  struck  by  heavy  cars  going  at 
high  speed. 

Mr.  Cummin. — The  greatest  trouble  with  bumping  blocks 
all  over  the  country  is  in  the  misunderstanding  that  trainmen 
have  of  what  a  bumping  post  is  for.  My  idea  is,  that  it  is 
put  in  to  be  used  in  case  of  accident,  but  the  avernge  train- 
man do  n't  look  at  it  that  way. 

Mr.  Pickering. — I  had  a  little  experience  with  the  bumping 
post  business.  I  had  a  short  spur  track  near  a  hardware 
store,  with  a  good,  strong  bumper  in  there,  but  one  day  they 
went  back  over  it,  and  knocked  the  bumper  down  and  knocked 
a  hole  in  the  side  of  the  hardware  store.  I  repaired  the  store 
and  spoke  to  the  superintendent  about  putting  an  "Ellis" 
bumper  in  there,  and  he  said:  "No,  I  guess  you  had  better 
not  put  any  bumper  in  there  at  all,"  and  he  caused  it  to  be 
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known  among  the  trainmen,  without  issuing  an  order,  that  the 
first  man  that  sent  a  car  back  over  the  end  of  that  track  would 
have  to  pay  the  damage,  and  the  little  stubs  of  the  old  bumper 
are  still  sticking  up  four  or  five  inches  above  the  track  to-day 
and  have  never  been  run  over  since. 

Mr.  Gilchrist. — We  put  in  about  forty  "  Ellis"  bumpers  last 
year,  and  they  are  giving  fair  satisfaction.  We  also  use  pile 
bumpers  and  embankment  of  dirt.  No  question  but  what  the 
dirt  embankment  is  the  best  if  yon  have  the  room. 


VII.  Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  Detri- 
ment ? 

BEPOBT   OF   COMMITTEE. 

To  the  A**ociation  of  Railway  Superintendents  of  Bridges  and 
Buildings  : 

The  undersigned  committee,  appointed  at  the  convention  at 
Detroit,  last  year,  to  report  on  the  above  named  subject  have 
the  honor  to  make  the  following  report : 

A  circular  was  issued  by  the  committee  asking  for  informa- 
tion on  the  subject,  and  replies  were  received  from  32  persons 
on  20  different  roads.  A  summary  of  the  replies  received  and 
extracts  from  a  number  of  the  letters  are  given  below. 

On  many  roads  the  sizes  of  the  ties  vary,  and  several  kinds 
of  timber  are  used.  'Only  one  size  appears  in  the  table,  for  pile 
bridges  and  one  for  trass  bridges,  for  each  road. 

Practically  all  of  the  members  heard  from  agree  that  the 
plates  are  a  benefit  on  soft- wood  ties,  and  quite  a  few  favor  them 
on  hardwood  ties  where  the  bridges  come  on  curves,  and  where 
the  traffic  is  heavy. 

The  report  from  President  Mark  ley  sums  np  the  matter  in 
concise  form. 

Extracts  from  correspondence  follow  : 

Mr.  Aaron  8.  Markley,  of  the  Chicago  k  Eastern  Illinois 
B.  B. : 

Tie  plates  put  under  rail  on  part  of  our  bridges  where  long 
leaf  Southern  pine  is  used  for  ties  give  good  results.  Tie  plates 
should  be  used  on  all  bridges  where  pine  ties  are  used,  more 
particularly  where  traffic  is  heavy  and  a  large amountof  switch- 
ing is  done.  It  is  as  essential  to  use  tie  plates  on  ties  under 
above  conditions  on  bridges  as  on  track.  Hard  pine  ties  put 
in  in  1890,  bridge  over  Kankakee  river  at  Momence,  without  tie 
plates.  Bail  has  worn  into  the  tie  from  \  inch  to  \  inch 
deep.     The  most  wear  in  that  direction  is  on  the  north  bound 
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track,  where  the  traffic  is  heaviest  and  largest  amount  of  switch- 
ing is  being  done,  and  is  very  perceptible.  I  should  not 
recommend  them  for  oak  ties  or  where  light  rolling  stock  is 
used,  or  where  traffic  is  light.  Think  that  under  last  named 
conditions,  ties  would  rot  before  being  cut  very  deep  by  rails 
crawling,  which  does  the  cutting  of  ties  and  not  the  weight. 
Heavy  and  frequent  trains  increase  the  crawling  of  rails. 

Mr.  John  D.  Isaacs,  of  the  Southern  Pacific  Co.  : 

I  consider  them  a  good  thing. 

Mr.  J.  H.  Cummin,  of  the  Long  Island  R.  R.  : 

We  do  not  use  them  but  I  think  they  would  be  good,  espe- 
cially where  the  bridge  is  on  a  curve,  as  more  benefit  is  derived 
from  the  spikes  with  the  plate. 

Mr.  Onward  Bates,  of  the  C.  M.  &  St.  P.  Ry.  : 

We  use  them  for  heavy  traffic  and  for  track  on  curves. 

Mr.  W.  S.  Danes,  of  the  Wabash  R.  R.  : 

Am  using  the  Servis  tie  plates  for  the  past  three  years.  They 
are  giving  good  satisfaction.  I  think  the  plate  is  a  benefit  and 
prevents  the  rail  from  cutting  into  the  tie. 

Mr.  O.  H.  Andrews,  of  the  St.  Joseph  and  Grand  Island  R.  R.  : 

Do  not  think  that  as  a  general  rule  that  tie  plates  on  bridges, 
except  in  very  rare  cases,  are  a  benefit.  Exception,  on  very 
sharp  curves. 

Mr.  Fred  Eilers,  of  the  C,  B.  &  Q.  R.  R.: 

I  use  tie  plates  on  my  bridges  and  I  think  that  the  Goldie  tie 
plate  with  the  shoulders  on  it  is  the  best  tie  plate  now  on  the 
market.  I  have  used  all  kinds  and  used  a  good  many  of  the 
Goldie  plates  and  find  that  they  give  the  best  service. 

Mr.  James  Stannard,  of  the  Wabash  R.  R.  : 

I  consider  tie  plates  practically  essential  on  all  pine  ties. 

Mr.  M.  Riney,  of  the  C.  &  N.  W.  Ry.  : 

Have  used  tie  plates  on  bridges  since  1896.  If  care  is  not 
taken  with  the  four  ribbed  Q.  and  W.  plates,  the  tie  may  become 
cracked  and  exposed  to  the  weather.  A  tie  plate  that  will  cover 
the  full  face  of  the  tie  is  preferable  for  various  reasons. 

Mr.  H.  D.  Cleaveland,  of  the  Pittsburg,  Bessemer  &  Lake 
Erie  R.  R.  : 

We  use  100-lb.  rail  with  base  of  5;  inches,  and  with  good 
white  oak  ties  do  not  think  it  necessary  to  use  the  plates  ;  with 
pine  ties  thiuk  the  plates  would  be  a  benefit. 
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Mr.  A.  Montzheiiner,  of  the  C.  &  N.  W.  By.  : 

I  consider  tie  plates  a  necessity  on  bridges  where  pine  ties 
are  used.  I  have  just  renewed  8-inch  x  8-inch — 12-foot  pine  ties 
and  Servis  tie  plates  on  the  Milwaukee  river  drawbridge  after 
ten  years'  service.  Considering  the  traffic,  these  ties  would  not 
have  lasted  nearly  so  long  without  tie  plates. 

Mr.  F.  S.  Edinger,  of  the  Southern  Pacific  Co.  : 

With  the  soft  ties  which  we  use  I  consider  tie  plates  very 
necessary.  We  have  not  had  them  in  use  long  enough  to  deter- 
mine how  much  they  will  add  to  the  life  of  the  tie,  but  judging 
from  the  present  condition  of  ties  which  have  been  plated  for 
six  years,  I  think  they  will  add  40  per  cent,  at  least  to  the  life 
of  the  tie.  They  prevent  the  rail  from  cutting  into  the  tie  and 
prevent  loose  spikes,  which  with  soft  ties,  such  as  we  use,  is 
very  serious,  and  without  tie  plates  the  ties  are  usually  removed 
for  causes  other  than  decay  after  ten  or  twelve  years  of  use. 
We  have  no  hardwood  ties  on  our  bridges,  and  I  am  not  com- 
petent to  express  an  opinion  as  to  the  use  of  plates  on  the  same, 
but  for  reasons  given  above  I  am  a  strong  advocate  of  tie  plates 
on  pine  or  fir  bridge  ties. 

Mr.  J.  P.  Snow,  of  the  Boston  &  Maine  B.  B.  : 

I  do  not  think  tie  plates  are  needed  on  bridges  so  much  as  on 
ballast,  for  three  reasons,  viz.  :  Our  bridge  ties  are  spaced 
14-inch  centres,  giving  6  inches  space  between  them,  while  on 
ballast  tbey  are  20  inches  and  over  on  centres.  Again,  our 
bridge  ties  are  hard  pine,  while  ballast  ties  generally  are  cedar. 
Then  again,  most  bridges  are  on  tangents,  where  plates  are  not 
needed  so  much  as  on  curves.  However,  I  do  not  think  tie 
plates  are  at  ail  objectionable  on  bridges. 

Mr.  J.  B.  Sheldon,  of  the  N.  Y.,  N.  H.  &  H.  B.  B.  : 

We  are  using  tie  plates  on  two  bridges,  where  there  is  a  large 
amount  of  switching  done,  and  with  very  good  satisfaction  where 
a  heavy  plate  was  used.  At  one  bridge  we  put  on  the  light  plate 
with  a  rib  running  across  the  plate  and  across  the  grain  of  the 
wood  in  the  tie  and  as  a  result  the  plates  were  soon  doubled  up. 
On  one  bridge  where  the  service  was  almost  constant  the  life  of 
the  tie  has  been  doubled  by  use  of  heavy  plate. 

Mr.  C.  W.  Vandergrift,  of  the  Chesapeake  &  Ohio  By.  : 

I  beg  to  advise  that  we  have  no  pile  bridges  on  my  division, 
and  our  standard  tie  on  bridges  is  8  inches  x  8  inches — 10-foot 
or  12-foot,  sound  white  oak.  These  ties  are  used  on  all  bridges 
and  trestles,  except  where  they  are  on  curves,  then  we  use 
dimension  ties  with  8-inch  face.  I  consider  tie  plates  a  great 
protection  to  the  ties,  and  use  them  when  they  are  furnished, 
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under  all   of  our  rail  which  ranges  from  60  lbs.  to  100  lbs., 
most  of  it  being  of  the  100-lb  variety. 

Where  a  bridge  or  trestle  is  on  a  curve  we  use  tie  plate  and 
rail  brace. 

C.  A.  Lichtt, 

A.    MONTZHEIMEB, 

C.  W.  Vandehgbipt, 
H.  W.  Fletcheb, 
F.  S.  Edingeb, 
J.  B.  Sheldon, 

Committrr. 
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SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE  ORGANIZATION  OF  THE  ASSOCIATION 
IN    1891. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  SEPTEMBER  26,  1891. 


Subjects. 
Barf  ace  Cattle-Guards 


1. 


Frame  and  Pile  Trestles  Complete,  Including  Reraller 

3. 

Framing  and  Protection  of  Howe  Truss  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail- 
road Embankments 


5. 

Water-Tanks  Complete,  Including  Painting,  Pumps, 
Pomp  and  Coal  Houses,  Wells  and  Reservoirs 

6. 


Interlocking  Signals. 


Depot  Platforms,  Complete. 


8. 


Paints  for  Iron  Structures. 


Committees. 

Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 

H.  M.  Hall, 

W.  A..  McUonagle, 

Q.  W.  MoGehee. 

J.  E.  Johnson, 
G.W.  Markley, 
J.  H.  Markley. 

James  Stannard, 
J.  O.  Thorn, 
J.  E.  Wallace. 

G.  W.  Turner, 
R.  K.  Ross, 
Q.  McNab. 

B.  F.  Bond, 

G.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 

C.  B.  Keller. 

Geo.  M.  Reid, 
A.  J.  Kelley, 
H.  A.  Hanson. 


SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1892. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries .% 

2. 

Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility, and  Strength 

8. 

Water  Columns,  Best,  Cheapest,  Simplest,  and  Most 
Durable * 

4. 

Coaling  Station*,  including  Storage  Bins  and  for 
Coaling  Engines 


Geo.  W.  Andrews, 
W.  R.  Damon, 
'    T.  M.  Strain, 
G.  W.  Turner. 

[G.W.  Markley, 
H.  F.  Martin, 
James  H.  Travis, 

.  Charles  Walker. 

'  C.  E.  Fuller, 

A.  S.  Markley, 
4    H.  N.  Spauldlng 
k  E.  L.  Cary. 

'  J.  E.  Wallace. 

C.  W.  Gooch, 

\  G.  W.  Hinman. 

i  J.  H.  Cummin. 
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5. 


Crawling  of  Rail*,  and  its  Effects  on  Structures. 


6. 
Guard> Balls  on  Bridges,  Advantages  and  Disadvan- 


tages, and  Best  to  be  Adopted 


7. 


Platforms,  Height  and  Distance  from  Rail  and  Mode 
of  Construction 

8. 

Best  Bridge.  Wood,  Combination,  or  Iron,  from  180 
eet  and  upwards,  and  the  Best  Method  of  Recon- 
struction  

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


f  Geo.  M.  Reid. 

.   L.  K.  Spaffora, 

<  J.  B.  Mitchell, 

L.  S.  IsdelL 

O.  J.  Travis, 
Q.  McNab, 
J.  P.  Mock, 
J.  M.  Staten. 

James  Stannard. 
M.  Walsh, 
N.  M.  Markley, 
Robert  Ogle. 

A.  Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 

H.  E.  Gettys, 
8.  F.  Patterson, 
G.  W.  Hinman, 
P.  N.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1898. 


1. 

{W.  G.  Berg, 
G^wfAndrews*' 
C.  E.  Puller. 
2. 

{G.  M.  Reid, 
Geo.J^BUhop, 
J.  S.  Berry. 
3. 

[Q.W.  Markley, 

Pump..n.l  Boilers j  ?:£i$8SS&; 

{  J.  R.  Harvey. 
4. 

{W.  A.  » 
J.  H.  M 
Geo.  C. 
John  C< 


Maintenance  of  Pile  and  Frame  Trestle 

5. 
The  Best  Scale  Foundation 


McGonagle. 
Markley. 

Nutting, 
Copeland. 


"  O.  J.  Travis, 
Joseph  Doll, 
C.  D.  Bradley, 
T.  M.  Strain. 


FOURTH  CONVENTION,  KAN8AS  CITY,  MO.,  OCT.  16,  17,  AND  18,  1894. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  washouts  and  Burnouts 

8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak... 


'  G.  W.  Andrews, 
j   W.  G.  Berg, 
j   J.  E.  Greiner, 
k  E.  H.  R.  Green. 

R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 
C.  D.  Bra'dley. 

"  W.  G.  Berg, 
j  J.  H.  Cummin* 
i  John  Foreman, 

.  H.L.Fry. 
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4. 
Best  Method  of  Erecting  Plate-Girder  Bridges. 

5. 

Best  and  Most  Economical  Railway  Track  Pile- 
Driver 

6. 

Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  including  Buildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat- 
tice-Bridges for  Spans  from  60  to  110  feet 


8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 
Arch  Culverts 

9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


r  H.  M.  Hall, 
J.  M.  8taten, 


{ 


G.  W.  Hlnman, 
J.  N.  Pullen. 

J.  L.  White, 

A.  C.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 


Interlocking  Signals. 


11. 


r  Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Getty s. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


Pumps  and  Boilers. 


i 


John  H.  Markley, 
O.  J.  Travis. 
A.  Shane, 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  16,  1805. 

1. 

(  Aaron  S.  Markley, 
How  to  Determine  Size  and  Capacity  of  Openings    J   J.  8.  Berry, 

for  Waterways 1   C.  C.  Mallard, 

I  J.  L.  White. 
2. 


Different  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  T 

8. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  of  Turn-tables 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 


Local  Stations  for  Small  Towns  and  Villages,  giving        „ 

Plans  of  Buildings  and  Platforms ]  J.  H.  Markley, 

C.  G.  Worden. 
6. 


A. Shane, 
W.  O.  Eggleston, 
J.  L.  Slosson, 
O.  J .  Travis. 

H.  M.  Hall, 
James  Stannard, 
H.  Mlddaugh, 
C.  C.  Mallard. 

R.  M.  Peck, 
T.  H.  Kelleher, 
A.  McNab, 
W.  M.  Noon, 
G.  W.  Hlnman, 
William  Berry. 

J.  H.  Cummin, 
N.  M.  Markley, 


Tanks.  Sise,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


W.  O.  Eggleston, 
W.  M.  Noon, 
A.  McNab, 
N.  W.  Thompson. 
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7. 

/  J.  M.  SUten 
8b earing  of   Rivets  in  Plate-Girders    and    Cause 
Thereof 


8. 


R.  L.  He  din, 
J.  H.  Travlb, 
I  O.  M.  Reid. 


Best  and 
Bridge  and 


f  G.J. Bishop, 
Uniform  System  of  Report   Blanks  for    j   W.  O.  Eggleston, 
id  Building  Department |   Onward  Bates, 

V  M.  Riney. 
9. 

Protection  of  Railroad   Structures  and   Buildings     (  L'sc'lnafford 
from   Pire {  B.  T.' B&Sver.  * 

10.  Brought  forward  from  1894. 

f  G.  W.  Andrews, 
Mechanical  Action  and  Resultant  Effects  of  Motive     1   W.  G.  Berg, 

Power  at  High  Speed  on  Bridges ]   J.  E.  Grelner, 

I  E.  H.  R.  Green. 

11.  Brought  forward  from  1894. 

J.  L.  White, 
Best  and   Most  Economical   Railway   Track   Pile-     i  j.'p'jSockf' 

Driver ^  J.' T.' Carpenter, 

G.  W.  Hlnman. 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Oirders  and  Lat-    - 
tice  Bridges  for  Spans  from  60  to  110  feet 


'  W.  A.  McGonagle 

R.  M.  Peck, 

W.  M.  Noon, 

H.  E.  Gettys, 

G.  J.  Bishop, 
.  Onward  Bates. 


13.    Brought  forward  from  189). 
Interlocking  Signals - 


'  J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 

.  J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896 

1. 

illdings  where  ' 
Stoves  are  Now  Used 


(  J.  H.  Cummin, 
Methods  of  Heating  Buildings  where  Three  or  More     1   George  W.  Hinman, 

Stoves  are  Now  Used ]   George  W.  Markley, 

.  Wm.  Berry. 
2. 

r  R.  M.  Peck, 
The  Most  Suitable  Material  for  Roofs  of  Buildings  of 
All  Kinds 4 


3. 


G.  W.  Turner, 
W.  M.  Noon, 
.  N.  W.  Thompson. 


Geo.  W.  Andrews* 
O.J.  Travis, 


Roundhouse   Construction,  including  Smoke-jacks     . , 

and  Ventilators >  W.  O.  Eggleston, 

.  James  T.  Carpenter. 
4. 

(  James  H.  Travis, 

(  are  of  Iron  Bridges  after  Erection \  J  ^*  Ha*{n' 

I  Walter  Rogers. 
5. 

f  Walter  G  Ber^r 

F  ow  to  Determine  Size  and  Capacity  of  Openings    j  Aaron  S.  Markley, 

for  Waterway e \  Onward  Bates, 

I  A.J.  Kelley. 
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6. 

Protection  of  Railroad  Buildings  and  Other  Struc 
turesfrom  Fire 


-I 


7. 


W.  A.  McGonagle, 
M.  M.  Garvey, 

\  J.  D.  Hllderbrand; 

1  John  Foreman. 


Bridge  Warnings  for  Low  Overhead  Structures. 


10. 

Stock-yards  and  Stock -sheds,  including  all  Details 
of  Construction 

11. 


Designs  for  Ice -Houses • 

8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments   

9. 


W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
.  Geo.  W.  Ryan. 

C.  C.  Mallard, 
W.  S.  Danes, 
R.  L.  Heflin, 
A.  C.  Olney. 

W.  E.  Harwig, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 

'  Geo.  J.  Bishop, 
W.  R.  Cannon, 
O.  H.  Andrews, 
James  Brady. 


Floor  System  on  Bridges.  Including  Skew  Bridges.. .     - 


W.  G.  Guppy, 
C.  P.  Austin, 
C.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH  CONVENTION,  DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1897. 

1. 


Pile-rings  and  Method  of  Protecting  Pileheads  In 
Driving 


2. 


Cost  and  Manner  of  Putting  In  Pipe  Culverts ... 


S. 


Best  Floors  for  Shops  and  Roundhouses 


4. 


G.  W.  Hinman, 
Wm.  S.  Danes, 
F.  Eilers, 
E.  F.  Reynolds, 
Wm.  Carmichael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley, 

A.  H.  King, 

B.  F.  Bond, 

O.  H.  Andrews. 

A.  W.  Merrick, 

C.  S.  Thompson, 
Wm.  O.  Eggleston, 

M.  F.  cannr, 

J.  B.  Pullen, 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston. 


Roundhouse  Smoke- jacks  and  Ventilation \   R*!!9  HoweH*1*7 ' 


5. 


J.  T.  Carpenter, 
A.  McNab. 


C.  C.  Mallard, 
C.  S.  Thompson, 

Cattleguards  and  Wingfences \  "£' H^heaton 

O.  W.  Osborne,' 
R.  L.  Heflin. 
6. 

John  D.Isaacs, 


Prevention  of  Fire  in  Railroad  Buildings 


Wm.  A.  McGonagle, 

M.  Rlney, 

H.  L.  Fry, 

J.  P.  Snow, 

Wm.  B.  Yearance. 
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7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way-stations 


8. 


Railroad  Highway  Grossing  Gates. 


9. 


What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   — 


10. 


Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 


11. 


< 


Arthur  Montsheimer 

A.  Shane, 
G.  E.  Hanks, 
J.  E.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  8.  Edinger, 

B.  W.  Guppy, 
J.E.  Greiner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 

k  H.  W.  Fletcher. 

J.E.  Greiner, 
B.  W.  Guppy, 
James  Mclntyre, 
T.  M.  Strain, 
A.  J.  Kelley, 
L.  F.  Goodale. 


Turntable  Construction 


Onward  Bates, 
J.  B.  Sheldon, 

D.  K.  Colburn, 
John  Foreman, 

E.  Fisher, 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,   VA.,  OCTOBER  18  AND   19,  1898. 


1. 


What  is  the  Most  Economical  Method  of  Painting 
Railway  Bridges  and  Buildings,  and  Best  Material 
tome 


2. 

Life  of  Different  Kinds  of  Timber  in   Bridges  of 
Various   Kinds,   and    Advisability   of    Protecting 


A.  Montsheimer, 
R.  F.  Pickering, 
H.  D.  Cleaveland, 
W.  A.  McGonagle. 


Same  from  the  Weather. 


B.  W.  Guppy. 


8. 


f  J.  H.  Markley, 
The  Best  Method  of  Constructing  and  Maintaining     1  W.  O.  Eggleston, 


Highway  and  Farm  Crossings. 


4. 


Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


S. 

Best  and  Most  Economical  Plant  for  Pumping  Water 
for  Water  Stations 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


T.  M.  Strain, 
.  O.  J.  Travis. 


W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 
J.  Mclntyre. 


'  A.  Shane, 
A.  8.  Markley, 
R.  L.  Hefltn, 

.  W.  E.  Smith. 


G.  J.  Bishop, 
G.  W.  Hinman, 
M.  Riney, 
A.  Zimmerman. 
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7. 
Best  Snow  Fence— Stationary  and  Portable 

8.  Brought  forward  from  1897. 

What  Repairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work 

9.  Brought  forward  from  1897. 


A.  W.  Merlck, 
A.  E.  Klllam, 
J.  D.  Isaacs. 
A.  H.  King. 


F.  S.  Edinger, 
J.  E.  Greiner, 
J.  D.  Isaacs, 
W.'A.  Rogers, 
H.  W.  Fletcher. 


Prevention  of  Fire  in  Railroad  Buildings. 


f  G.  W.  Andrews, 
1  A.  D.  Schindler, 
1  W.E.Smith, 
I  S.  B.  Rice. 


NINTH  CONVENTION,  DETROIT,  MICH.,  OCTOBER  17  AND  18,  1899. 

1.  Brought  forward  from  1898. 

f  W.  S.  Danes, 
Necessary  and  Kind  of  Tools  for  the  Equipment  of  a      !  J.  M.  Staten, 

Gang  of  Bridge  Men )  W.  O.  Eggleston, 

I  J.  M.  Caldwell. 

2.  Brought  forward  from  1898. 

fW.B.  Smith, 
A.  McNab, 
Best  Snow  Fence,  Stationary  or  Portable <  Geo.  E.  Hanks, 


8. 

Best  Method  of  Erecting  Track  Scales,  Suspended 
or  under  Track 


4. 


A.  W.  Merrick. 
W.  M.  Noon. 


H.  D.  Cleveland, 
Wm.  M.  Clark, 
C.  P.  Austin, 
.  J.  T.  Mcllwaine. 


Is  Concrete  the  Most  Suitable  and  Economical  Mate-     ( 
rial  for  Bridge  Piers  and  \butmentsand  Railway     J  W.  A.  Rogers. 
Culverts  and  Arches  ? ( 


5. 

Hand  vs.  Air-riveting  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment ? a , 
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'  A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner, 

I  F.  8.  Edinger. 


B.  F.  Pickering, 
A.  A.  Page, 
W.  E.  Harwig, 
A.  E.  Klllam. 

'  C.  A.  Lichty, 

A.  Montzheimer. 
,    C.  W.  VandergrifU 
<  H.W.Fletcher, 
F.  S.  Edinger, 
J.B.Sheldon. 
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TENTH  CONVENTION,  ST.  LOUIS,  MO.,  OCT. 

1. 

Methods  of  Sinking  Foundations  for  Bridge  Piers  in 
Depth  of  Water  Twenty  Feet  and  Under 

2. 

Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same 

3. 

Slips  for  Ferry  Boats  tfsed  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating  Tarn-tables  by  Power — 


5. 


Auxiliary  Coaling  Stations;  Best  Design,  Capacity, 
and  Method  of  Handling  Coal 


6. 


Water  Stations;    Best    Material  for  Foundations, 
Tanks,  Substructure, Connections,  Capacity,  etc... 


16,  17,  AND  18,  1900. 


'  G.  W.  Andrews, 
C.  C.  Mallard, 
C.  A.  Lichty, 
C.  W.  Gooch, 
C.  S.  Thompson, 

.  D.  Robertson. 


'  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  La  Fountain, 
L.  H.  Wheaton, 
Wm.  A.  Fort, 
A.  McNab. 


'  John  D.  Isaacs, 
H.  D.  Cleaveland, 
J.  H.  Cummin, 
Charles  Carr, 
H.  Rettinghouse, 

.  J.  T.  Carpenter. 


f  F.  E.  Schall, 
J.  E.  Greiner, 
B.  F.  Pickering, 

.  Onward  Bates. 


'  W.  A.  McGonagle, 

G.  W.  Smith, 
J  E.  Fisher, 
I  J.P.  Snow, 
B.  F.  Bond, 
,  R.  B.  Tweedy. 


'  A.  8.  Markley, 
Charles  Carr, 
-    W.  O.  Eggleston, 

A.  J.  Austin, 
.  A.  Shane. 


Is  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Structures,  or  Let  the  Manufacturers 
Erect  Them? 


8. 


The  Best  and  Most  Convenient  Outfit  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Bridge  Gang 


'  O.  J.  Travis, 

F.  S.  Edinger, 
<   A.  B.  Manning, 

James  Mclntyre, 
.  A.  Zimmerman. 


'  A.  W.  Merrick, 
S.  8.  Millener, 
Wm.  M.  Clark, 
<  A.  A.  Page, 
M.  F.  Cahill. 
W.  E.  Harwig, 

I  G.  O.  Lilly. 


CONSTITUTION. 


ARTICLE  I. 


NAME. 


Section  1.  This  Association  is  known  as  the  "  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings." 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  iaeas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

ARTICLE  IV. 

OFFICERS. 

Section  L  .  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming'before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
Bald  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 


AK71CLK  T. 


DCXIES  OF   OFF! 


Section  i.  The  duties  of  ousccr*  shall  be  rnrh  as  prescribed  by 
by-laws,  as  pertaiB  to  oimi  of  like  character,  grswral,  or  saay  be 
assigned  them  by  the  Executive  CosuBdaee. 

AETICLE  Vi. 

EXECTTTTK  CO! 


Section  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annua)  and  other  does,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  hare  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabil i ties.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days*  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  TIL 

ELECTION  OP  OFFICERS   A3CD  TENURE  OF  OFFICE. 

Sectiox  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

PRESIDE  XT    ±ST>   TREASCRKR. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suo- 
eeMors  are  elected. 


VICE-PKESIDESTS  A5D   EXECUTIVE   MEMBERS. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive  members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  howevei,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  AH  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4*    In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.    Executive  members  will  be  elected  in  the 
way,  all  voting  to  be  by  written  ballots. 
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SECRETARY. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

TREASURER. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee's  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEES  ON  SUBJECTS  FOR  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES  ON  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 

ARTICLE  X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 


time  of  meeting. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUR  OF  MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE   OF    MEETING. 

3.  •  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of , votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th— Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th— Election  of  officers. 
14th — Adjournment. 

DUTIES  OF  OFFICERS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meetings;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasurer  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts1  Rules  of  Order. 


DIRECTORY  OF  MEMBERS. 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1900. 


Anderson,  J.  W.  Cin.,  Hamilton  A  Dayton  Ry.,  Chilllcothe,  Ohio. 

Andrews,  George  Wm  Philadelphia  Div.  B.  A  O.  R.  R.,  Baltimore,  Md. 

Andrews,  O.  H.,  St.  Jo.  A  G.  I.  A  K.  C.  Ry.,  St.  Joseph,  Mo. 

Austin,  Cyrus  P.,  B.  A  M.  R.  R.,  Medford,  Mass. 

Austin,  A.  J.,  M.  K.  A  T.  Ry.,  St.  Louis,  Mo. 

Bates,  Onward,  C,  M.  A  St.  P.  Ry.,  and  M.  A  N.  Ry.,  Chicago,  111. 

Banks,  John  I.,  Chicago  Great  Western  Ry.,  St.  Paul,  Minn. 

Barrinoton,  Edward,  National  Teh  u  ante  pec  Ry.,  Coatzacoalcos,  Mexico. 

Beaham,  Willard,  l«ehlgh  Valley  Ry.,  Easton,  Pa. 

Berg.  Walter  G.,  Lehigh  Valley  Ry.,  281  West  62d  St.,  New  York  City. 

Berry,  J.  8.,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Berry,  William,  San  Antonia  A  Arkansas  Pass  Ry.,  Yoakum,  Texas. 

Bishop,  George  J.,  C,  R.  I.  and  P.  Ry.,  Topeka,  Kan. 

Bond,  B.  P  ,  Jacksonville  A  St.  Louis  Ry.,  Jacksonville,  111. 

Brady,  James,  Chicago,  Rock  Island  A  Pacific  Ry.,  Davenport,  la. 

Caldwell,  J.  M.,  Chicago,  Ind.  A  Louisville  R.  R.,  Lafayette,  Ind. 

Carmichael,  William,  U.  Pac.  R.  R.,  627  Franklin  Ave.,  Kansas  City,  Kan. 

Carpenter,  Jambs  T.,  L.  E.  A  St.  L.  R.  R.,  Princeton,  Ind. 

Causey,  T.  A.,  Suburban  Belt  R.  R.,  Kansas  City,  Mo. 

Carr,  Charles,  Michigan  Central  R.  R.,  Jackson,  Mich. 

Cahill,  M.  P.,  W.  Va.  A  P.  Div.  B.  A  O.  R.  R.,  Weston,  W.  Va. 

Clark,  William  M.,  Pittsburg  A  Western  Ry.,  Etna,  Alleghany  Co.,  Pa. 

Olbavbland,  H.  D.,  Pittsburg,  Bessemer  A  Lake  Erie  R.  R.,  Greenville,  Pa. 

Oolburn,  D.  K.,  Atlantic  System,  Southern  Pacific  Ry.,  Houston,  Texas. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 

Davbs,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  102  Ewing  St.,  Per*,  Ind. 

Davis,  Charlbs  Henry,  Barclay  R.  R.,  99  Cedar  St.,  N.  Y.  City. 

Dodson,  J.  A.,  Southern  Railway,  Greensboro,  N.  C. 

Edingbr,  Fred  8.,  Pacific  System,  Southern  Pacific  Ry.,  San  Francisco,  Cat 

Eoolbston,  William  O.,  C.  A  Erie  R.  R.,  Huntington,  Ind. 

Eilbrs,  Fred,  Chicago,  Burlington  A  Quincy  R.  R.,  Ottumwa,  la. 

Ennbs,  I.  R.,  South  Carolina  A  Georgia  R.  R.,  Branchville,  S.  O. 

Featherston,  J.  E.,  Missouri  Pacific  Ry.,  Osawatomle,  Kan. 

Fisher,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Fletcher,  Holland  W.,  C.  A  N.  W.  Ry.,  22  5th  Ave.,  Chicago,  111. 

Flint,  C.  T.,  Central  Vt.  R.  R.,  St.  Albans,  Vt. 

Foreman,  John,  Phila.  A  Read.  R.  R.,  Pottstown,  Pa. 

Fort,  William  A.,  Southern  Ry.,  Columbia,  S.  C. 

Garrison,  I.,  Chesapeake  A  Ohio  Ry.,  2200  East  Marshal  St.,  Richmond,  Va, 

Gilbert,  James,  M.,  K.  A  Texas  Ry.,  Parsons,  Kan. 

Gilchrist,  Ed.  M  ,  Hannibal  A  St.  Joseph  R.  R.,  Brookfleld,  Mo. 

Gooch,  C.  W.,  1326  West  9th  St.,  Des  Moines,  la. 

Goodalb,  L.  F.,  Hannibal  A  St.  Joseph  R.  R.,  St.  Joseph,  Mo. 

Goldmark,  Henry,  1781  Monadnock  Block,  Chicago,  111. 

Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 
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Greinbr,  J.  B.t  B.  &  O.  R.  R.  Baltimore,  Md. 

Guppy,  B.  W.,  Maine  Central  R.  R.,  Portland,  Me. 

Hanks,  Gborgb  E.,  Flint  &  Pere  Marquette  Ry . ,  Bast  Saginaw,  Mioh. 

Harvey,  Jambs  R.,  St.  L.,  I.  M.  &  8.  Ry.,  Little  Rock,  Ark. 

Habwio,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Hbflin,  R.  L.f  B.  &  O.  Ry.,  Grafton,  W.  Va. 

Hbnson,  H.  M.,  Chesapeake  &  Nashville  R.  R.,  Gallatin,  Tenn. 

Hill,  J.  Y.,  Memphis  Div.  Rout  hern  Ry.,  Tuscumbla,  Ala. 

Holmes,  H.  E.,  Central  Vt.  R.  R.,  New  London,  Conn. 

Hutchinos,  R.  W.,  Southern  .Ry.,  Birmingham,  Ala. 

Ingram,  Floyd,  Louisville  &  Nashville  R'd  Co.,  Erin,  Tenn. 

Isaacs,  John  D.,  Southern  Pacific  Co.,  San  Francisco,  Cal. 

Johnson,  J.  E.,  N.  T.  C.  &  H.  R.  R.  R.,  Eastern  Div.,  Grand  Central  Sta.,  N.  T. 

Jonah,  Frank  G.,  8t.  L.,  Peoria  &  Northern  R.  R.,  Springfield,  111. 

Kelleher,  T.  H.,  New  Orleans  &  N.  E.  R'd  Co.,  New  Orleans,  La. 

Kbllbt,  A.  J.,  K.  C.  Belt  Ry.  Co.,  Kansas  City,  Mo. 

Killam,  A.  E.,  Intercolonial  Ry.a  Moncton,  N.  B. 

Kino,  A.  H.,  Union  Pacific  Ry.,  Cheyenne,  Wyo. 

Klump,  G.  J.,  0.,  C,  C.  &  St.  L.  Ry.,  Mattoon,  111. 

LaFountain.  N.  H.,  C,  M.  &8t.  Paul  Ry,  Marion,  la. 

Large,  C.  M.,  Erie  A  Pittsburg  Ry.,  Jamestown,  Pa. 

Lbakb,  Thomas  S.,  111.  Cen.  R.  R.,  902  No.  1  Park  Row,  Chicago,  111. 

Lewis,  C.  M.,  B.  &  O.  S.  W.  R.  R.,  Cincinnati,  Ohio. 

Lichty,  C.  A.,  The  North  Western  Line,  Clinton,  Iowa. 

Lilly,  G.  O.,  111.  Cen.  R.  R.,  Carbondale,  III. 

Louqhbry,  E.,  Texas  and  Pacific  Ry.,  Marshall,  Texas. 

Marklby,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  III. 

Mabklby,  John  H.,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  111. 

Marklby,  N.  M.a  C,  C,  C.  &  St.  L.  Ry.  Co.,  Arcanum,  Ohio. 

Mallard,  Charles  C,  Southern  Pacific  Ry.,  Algiers,  La. 

Manning,  A.  B..  M.  K.  &  T.  Ry.,  Parsons,  Kan. 

Martin,  M.  A.,  A.  T.  &  S.  F.  Ry.,  Lajunta,  Col. 

Maryb,  Burton,  Southern  Ry.,  Richmond,  Va. 

McIlwainb,  J.  T.,  Cleveland  Terminal  Valley  R.  R.,  Akron,  O. 

McGehbe,  G.  W.,  Mobile  &  Ohio  R'd  Co.,  Okolona,  Miss. 

McGonaglb,  W.  A.,  Duluth  &  Iron  Range  R'd  Co.,  Two  Harbors,  Minn. 

McIvbrs,  B.  T.,  St  Paul  &  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McIntyrb,  Jambs,  Mahoning  Div.  Erie  R.  R.,  Central  Depot,  Cleveland,  O. 

McNab,  A.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

Mbbrick,  A.  W.,  Chicago  &  North  Western  Ry.,  Huron,  S.  D. 

Middauqh,  H.,  Skagway,  Alaska. 

Millbnbr,  S.  S.,  B.  &  O.  Southwest  R.  R.,  Washington,  Ind. 

Miller,  C.  H.,  C,  C,  C.  &  St.  L.  Ry.,  Cleveland,  Ohio. 

Mitchell,  W.  B.,  N.  Y.,  P.  &  O.  R.  R.,  Gallon,  O. 

Mock,  J.  P.,  Braddock,  Pa. 

Montzheimbr,  Arthur,  Chicago  &  North  Western  Ry.,  Milwaukee,  Wis. 

Morgan,  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

Mountfort,  Albert,  Boston  &  Maine  R.  R.,  Nashua,  N.  H. 

Nutting,  Gborgb  C,  O.  R.  &  C.  R.  R.,  Blacksburg,  S.  C. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 

Olnby,  A.  C,  Charleston,  S.  C. 

Olmstbad,  J.  O.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 

Osbobn,  Frank  C,  civil  engineer,  Osborn  Building,  Cleveland,  O. 

Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Patterson,  Samubl  F.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Patterson,  Gborgb  J.,  Central  Vermont  R.  R.,  Waterbury,  Vt. 

Pickering,  B.  F.,  Boston  &  Maine  R.  R.,  Sanbornville,  N.  H. 
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Pollen,  J.  B.,  B.  &  O.  8.  W.  Ry.,  Chtllioothe,  O. 
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Yard  and  Platform  Derricks 


BECAUSE  OF  T 


Greater  Radii  and  Reliability 

Are  vastly  superior  to 
..  PILLAR   CRANES  .. 


AMERICAN  HOIST  AND  DERRICK  CO., 
St.  Paul,    -    Minn. 

new  york.  chicago.  hew  orleans. 


THE  "AMERICAN" 


Tue    Best    In    the    World. 


AMERICAN  HOIST  AND  DERRICK  CO., 
St.  Paul,    -    Minn. 

hew  york.  chicago.  hew  orleans. 


THE    KING    BRIDGE    CO., 

BRIDGES.  CLEVEIlflHD,  OHIO.  VIADUCTS. 


MO.  VALLEY  BRIDGE  AND  IRON  WORKS, 

LEAVENWORTH,  KANSAS. 


Wroug-hi  Iron,  steel,  Howe  Truss  and  Combination  Bridges,  Turn- 
tables, Draw  Spans,  Roof  Trusses,  Pneumatic  Piers, 
and  Sub- Structures,  Foundations,  etc. 
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The 
Sherwin.  Williams 

P.  M.  5, 

FOR    PAINTING    METAL  SURFACES. 


The  Sherwin-Williams  Standard  Paint,  Perfect 
Method  Number  Five,  is  the  best  paint  in  the 
market  for  keeping  iron  and  steel  from  rusting. 
At  the  same  time  it's  the  most  economical  paint 
for  the  consumer  to  use. 

It  should  be  thinned  with  at  least  one  gallon  of 
boiled  linseed  oil  to  each  gallon  of  paint,  thus 
giving  the  consumer  one  gallon  of  paint  for  the 
price  of  a  gallon  of  oil. 

Each  gallon  of  punt  will  cover  on  a  fair  sur- 
face 1,000  square  feet  which  is  considerably  more 
surface  than  red  lead  or  any  ordinary  paint  will 
cover. 

The  general  use  of  this  paint  by  railroads, 
ship  builders,  vessel  owners,  bridge  builders,  and 
structural  iron  manufacturers,  is  sufficient  evi- 
dence of  its  economy  and  durability. 


MADE  BY 


The  Sherwin-Williams  Co. 

PAINT  AND  VARNISH  MAKERS. 

CLEVELAND. 
CHICAGO,    NEWARK,     BOSTON,    SAN  FRANCISCO, 
NEW  YORK,  MONTREAL,  TORONTO,      KANSA8  CITY. 
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♦    Smoke  and  Gases  immediately  and  completely  removed. 
J  Originated,  Patented  and  Exclusively  Controlled  by  the 

t  BUFFALO  FORGE  COMPANY,     -      -      Buffalo,  N.  Y. 


CONTRACTORS  NU>  VNUNKT  SUPPLIES, 

Wire  rope,  kaKila.  hope,  tackle  blocks, 

HA^O  POWERS  Mtt>rtO\SnK<bEN6tNES. 
EVERYTHMG    HECtSSAKY  TO  H*KE  THE  WEAV1EST  ttr\TS 

CARRIED  \N  &TPCV. . 
2Ar-  26  Market  ^t. QjiCA&O. 


PRANK  DOWST,  Pki. 


JOHN  DOWST,  Tra., 


THE  HEAD  S  DOWSt  GO. 

CONTRACTORS  o"  BUILDERS, 


BRICK  AND  LUMBER. 

t  Strut,  eon.  c«n«l.  Manchester,  N,  H. 
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}  Painting  Railway  Bridges, 


c<  What  is  the  most  economical  method  of  painting 
railway  bridges  and  buildings,  and  the  best  material 
to  use  ?  ' ' 

The  most  economical  method  is  to  have  all  foreign 
substances,  such  as  rust  and  scale,  mineral  or  animal, 
thoroughly  cleaned  off and  then  apply  a  coat  of 

DIXON'S 

Silica -Graphite  Paint* 

Before  using  the  paint  stir  it  thoroughly,  and  re- 
peat at  intervals  while  using. 

The  paint  should  be  well  brushed  out,  and  well 
filled  in  around  the  rivets  and  other  portions. 

Have  some  sheep-skin  swabs  made  to  get  at  por- 
tions of  bridge  work  which  cannot  be  easily  reached 
and  worked  with  brush.  This  has  been  found  a  good 
and  economical  method  for  such  work. 

After  the  first  coat  is  applied,  wait  three  or  four 
weeks  before  the  application  of  the  second  coat.  The 
first  coat  should  be  well  dried  and  seasoned  before 
the  second  coat  is  applied  if  best  results  and  great 
durability  are  expected. 

Dixon's  Silica-Graphite  Ready-Mixed  Paint  is  the 
best  because  we  use  all  pure  linseed  oil,  fire  boiled, 
and  thoroughly  grind  in  it  finest  pulverized  pure 
flake  graphite  and  silica. 

It  is  an  ideal  protective  coating  and  railway  super- 
intendents are  fast  finding  it  out. 

LJOESPH  DIXON  CRUCIBLE  CO., 
JERSEY  CITY,  N.  J. 
▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼▼ ▼▼▼▼^  W WW * 
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M  PATTERSON-SARGENT  CO. 

CLEVELAND,  OHIO, 

Invite  correspondence  relative  to  their 

"NOBRAO    PAINTS" 

For  Iron  and  Steel  Construction. 


They  are  a  perfect  preventive  of  corrosion,  the  best 
preservative  known,  and  are  more  economical  than 
Mineral   Paint. 


Samples  and  full  information  furnished  when  desired. 

ARROW     BRAND 

HSPHHLT  REHDY  ROOFING 

Not  affected  by  Gases  like  Metal  Roofing. 

Surfaced  with  ^■■■■■i^^BwNk    Can  bc  aPPlled  *>J 

White  Gravel.   ^^g^^BmBSR^  ordinary  mechanics. 

Very  adaptable  to  buildings  situated  near  the  track  on  account  of  its  Fire 

Resisting  Qualities. 

flSPBHLT  HEADY  BQ0F1HS  CO.,  --   136  Water  Street,  Mew  Tort. 

GEO.  ncQUESTEN  &  CO., 

Southern  Pine,  Oak  Lumber  and  Timber, 

Hackmatack  Knees. 

27  KILBY  STREET,  BOSTON,  MASS. 
Docks,  Yard,  and  Hill  at  170  Border  Street,  East  Boston,  Mass. 


Gasoline  ,/Ur  Gompressor. 

SIMPLE-COMPACT— ECONOMICAL. 

Can  be  set  anywhere.  Often  placed  on  cars  and  moved 
from  point  to  point  for  Bridge  work  and  other  purposes  for 
which  compressed  air  is  used  advantageously. 

Gasoline  JSngines 

FOR   ALL    PURPOSES. 


MOTOR  CARS. 
HAND  CARS. 
PUSH  CAR5. 
VELOCIPEDES. 

RELIABLE   RAILWAY   SUPPLIES. 

FAIRBANKS,  MORSE  &  CO., 

CHICAGO. 

ST.  LOUIS,  ST.  PAUL,  OMAHA, 

CINCINNATI,  CLEVELAND,  KANSAS  CITY, 

LOUISVILLE,  INDIANAPOLIS,         DENVER, 

SAN  FRANCISCO,  PORTLAND,  Ore.,      LOS  ANGELES, 
DETROIT,  MINNEAPOLIS. 


Fire-proof  and  Indestructible 

ROOFING 


For  Shops,  save  your  sheathing  and  lay  TERRA 
COTTA  ROOFINQ  TILE,  either  for  open  wood 
or  Iron  construction. 

For  Depots,  lay  on  sheathing. 

This  material  is  not  affected  by  coal  gas. 
Write  for  Catalogue  and  Prices. 

Ludowici  Roofing  Tile  Co., 

506-509  Chamber  of  Commerce,  CHICAGO. 


r^jvtrr*  Dickinson, 

Cist  Irop  Chimneys  and  Ventilators  with  Universal  Root  Connections, 

Signal  and  Interlocking  Towers,  Stations,  Telegraph  offices,  Houses 

for  Flagmen,  Switchmen,  Watchmen,  Gaiemen,  Weigh  men,  Yard 

Masters,  etc.,  and  all  small  buildings  heated  by  stoves, 

Churchill.  Hoyne  ana  Milwaukee  A  Ten  p«,  CHICAGO   ILL. 

THE  ELLIS  PATENT  BUMPING  POST 


Shipped  Complete, 
with  Direction* 
tor  Erecting. 


™  ",c"-  Prompt  Delivery, 

GEO.  L.  CHATF1ELD,  Agent,  Chicago.  Ilu 
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The  HENRY  HUBER  COMPANY 

...  MANUFACTURERS  OP  ... 

Sanitary  Specialties* 

"  Gegenstrom  "  Water  Heater 

and  Rain  Bath  Apparatus. 


fluiomaiic  water  Closets  (or  Railway  stations 


Main  Office  and  Salesroom     ...     244  FIFTH  AVENUE,  NEW  YORK. 

Factory,  461  to  481  East  136  St. 

New  England  Agency,  164  Devonshire  St.,  BOSTON. 

WILLI  AHS,  WHITE  &  CO., 

MOLINE,  ILL. 

Manufacturers  and  Owners  of  the 

Standard  Automatic  Coal  Chute  for  Coaling  Locomotives,  and  Sand 
Apparatus  for  Delivering  Dry  Sand  to  Locomotives. 

Also,  Manufacturers  of  the 

Bulldozers,  Justice  Hammers,  Punches  and  Shears,  Eye  Bolt  machines, 

Drop  Hammers,  also  RoU  Machines  for  Tapering 

Standards,  Brake  Beams,  etc. 

Superior  Graphite    Paint 

RAILWAY  BRIDGES  AND  BUILDINGS. 

DETROIT  GRAPHITE  MFG.  CO. 

DETROIT,    MICH. 


5TICKNEY  GASOLINE  ENGINES. 


SCND   FOR   CATALOG   TO 

CHARLES  A.  STICKNEY  COMPANY, 


S.HI1DEHHIE&FDIDPCD., 


(With  Sttel  Sub-Structures  ■  Specialty.) 


WATER  CRANES, ..i-.TSKS'.1;,!.. 
WIND  ENGINES, 

TANK  FIXTURES, 
PUMPS,  Etc. 

OFFICII  »ND  FACTORY, 

BATAVIA,    ILLINOIS. 
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WEATHER  PROOF. 
FIRE  PROOF. 

Protect  your  bridges  and  all -wood  construction  from  fire* 
The  loss  of  one  bridge  by  fire  means  an  outlay  of  money 
which  would  paint  all  your  bridges  with  Asbestine* 

For  shops,  roundhouses,  freight  cars,  water  tanks,  freight  houses, 

fences,  cattle -guards,  telegraph  poles. 

References  :  —  U.  S.  Navy,  Charlestown.  Mass. ;  C,  R.  I.  &  P.  R.  R. ;  St.  Loui* 
Southwestern  R.  R.  Co. ;  Frisco  Line  ;  Rio  Grande  &  Western ;  T.  P.  &  W.  R.  R.; 
C.  &  E.  I.  R.  R. ;  Northern  Pacific  ;  C,  B.  &  Q.  R.  R. ;  Denver  &  Rio  Grande 
R.  R.  Co. ;    Cincinnati,  New  Orleans  &  Texas  R.  R  ;    Nashville,  Chattanooga 

&  St.  L.  R.  R.  WHITE   AND  SIXTEEN  COLORS.      SAMPLES  AT  REQUEST. 

THE  ALDEN  SPE ARE'S  SONS  CO., 


369  Atlantic  Avenue, 
BOSTON. 


9  Milwaukee  Avenue, 
CHICAGO. 


100  William  Street, 
HEW  YORK. 


National  Paint  Works 


Manufacturers  of 


flfoETAL  (Protector 


Protects  from  sulphurous 
fumes,  gases,  etc. 


WlLLIAMSPORT,   PA. 


3£i3>r:fcT 


STEEL  ROLLING 


DOORS 

SHUTTERS 

PARTITIONS 


CAR  HOUSES,  FREIGHT  HOUSES,  ROUND  HOUSES,  WARE  HOUSES. 

CONSTRUCTIONS  FOR  EVERY  PURPOSE. 

SEND  FOR  CATALOQ  *•  H." 


NEW  YORK. 


BOSTON. 


PHILADELPHIA. 


CHICAGO* 


Among  satisfied  users  are  ... 

Boston  &  Maine  E.  R.  Co. 

New  York,  New  Haven  &  Hartford  E.  E.  Co. 

Southern  Rv.  Co. 

Texas  &  Pacific  By.  Co. 

Richmond,  Petersburg  &  Carolina  B.  B.  Co. 

WIRT  W.  HALLAM, 

MACON,  GA. 


Long  Leaf  Yellow  Pine, 

Car  Sills  and  Bridge  Timbers. 


Will  be  glsd  to  quote  prices  for  estimates  or  work  in  progress 
at  any  time. 
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TRY  IT 


Vitrified  Culvert  Pipe 

Which,  in  addition   to   the   regular  sizes,   12  to  24 
inch,  we   are   now   making 

27,  28,   30,   33,  and  36  inches  in  diameter, 

in  3-foot  lengths,  with  Corrugated  Deep  Sockets. 

Compare  its  cost  and  carrying  capacity  with  that  J 
of  Cast  Iron  Pipe. 

BLACKMER  &  POST  PIPE  CO., 


ST.  LOUIS,  MO. 


Pamphlets:    "  Something  about  Culvert  Pipe." 
"  Vitrified  Pipe  vs.  Brick  Sewers." 


9 

I 
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Was  designed  and  patented  by  Mr.  Wilson  after  fourteen 

years'  experience  in  installing  and  maintaining 

Gates  on  one  of  the  Trunk  Line  Roads. 


If  you  are  interested  we  will  be  glad  to  send  yon  Bine 

Prints  and  Prices. 


THE  WILSON  RAILWAY  GATE  CO., 

BIRJVHNGHAiYf,    MICH. 


\ 


CHARLES   A.    BAILEY, 

CONTRACTOR  FOR 

1  finite  of  £tone  Woi^. 


Qurrici  at  Suncook.  It.  H. 

Paving  and  Crushed  Stone  Always  on  Hand  and 
furnished  at  short  notice, 

Cut  Stone  Furnished  at  Reasonable  Prices. 

ORDERS  PROMPTLY  FILLED. 

:R-2tm50.B.D     INTO     Q"0".ZiIS:R-H". 

LONO  DISTANCE  TELEPHONE. 
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You 


have  more  or  less  work 
in  our  line  ♦♦  ♦♦ 


We  print 


♦♦    ♦♦ 


Anything  from  a  Gird  to  a  Catalogue, 

And  do  it  as  it  should  be. 


The 


t 


Rumford 
Printing 

Company 


/ 


\  v 


CONCORD,  N.  R 

The  most  complete  plant  in  New  England. 

Printing,  Engraving,  Electrotyping,  Binding 

All  under  one  roof* 
Estimates  and  samples  cheerfully  furnished  on  application* 

Economical  prices*         Quick  service* 
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Buda  Foundry  and 

Manufacturing 

Company, 


MANUFACTURERS  Of 


Hand  Cars, 

Push  Cars, 

Dump  Cars* 

Ramapo  Switch  Stands, 

Rigid  Switch  Stands, 

Switch  Fixtures* 

Paulus 

Automatic-Feed 

Track  Drills, 

Railway  Crossing  Gates, 

Pneumatic  and  Mechanical 

(Bogus  A  Mills  System). 


general  Office  -  Woi<^,  Harvey,  111. 


Chicago  Office,     917  MONADNOCK  BLDC,    Chicaco,  Illinois. 


NORTON'S  BALL-BEARING 

BRIDGE  JACKS. 


Safest,  Lightest,  and 
Host  Economical  Jack 
made. 

Standard  wherever 
Jacks  are  used. 

Illustrated  Catalogue,  showing 
fifty  styles,  sent  free. 

A.  O.NORTON 

i    — 

f  Wl  OllTer  St., 
BOSTON,    MASS. 


ENTERPRISE  LUMBER  COMPANY, 

MANUFACTURER  OP 

YELLOW  PINE  LUMBER. 


ir  Stuff,  Bridge  Timber.  FlooriDg  and  Oiling. 


ATLANTA,  GA. 


17*4  S  Monadnock  Block,  CHICAGO, 

Contracting    Engineer, 

BUILDIR  OF 

Briages,  YiafluBts,  and  structural  iron  WorK 

IMPHOVED  LOCOMOTIVE  IUKR-IABLBS  AHU  MOVABLE  BUSSES. 


Main  Spaa,  840  Feel. 

PENCOYD  IRON  WORKS. 

A.  &  P.  Roberts  Company, 

3.  Setrefaryantt  Treasurer, 


Bridges,  Viaducts,  and  Train  Sheds, 

Elevated  Railroads  and  all  Steel  Structures. 

Open  Hearth  Steel  Structural  Shapes, 

Car  and  Engine  O.  H.  Steel  Axles, 

O.  H.  Steel  Bars,  etc.,  etc 

OFFICES : 


Monarch  Standard  Scales. 

tetter  Adapted  for  Accmrale  Welfbrtf  «d  Hard  Senlcc  Ifcui  a»y  otfccr. 


Side  view  of  Monarch  Track  Scale-bearing  foot  protecting  knife 
edge  from  pounding  and  wear. 

Prevents  knife  edge  from  working  loose  in  lever. 

Given  sufficient  clearance  between  lever  and  timber  for  in- 
spection.    Kasy  to  remove  any  accumulation  of  ice  or  debris. 

Monarch  scales  are  now  in  use  by  twentv  of  the  largest  railway 
systems,  including  the  Chicago,  Rock  Island  &  Pacific;  Chicago, 
Burlington  fit  Quincy;  Wabash,  Chicago  &.  Alton;  Southern  Pacific; 
Atchison.  Topeka  fit  Santa  Fe;  Pennsylvania,  etc. 

We  make  a  full  line  of  scales  used  by  railroads. 

When  better  service  is  wanted  than  yon  now  have  we  solicit  your 
correspondence  and  inquiry  for  detailed  plans,  etc. 
H.  N.  STRAIT  MFC.  CO.,  KANSAS  CITY,  U.  S.  A. 


A   Decoration 

for    your    offices 

Our  1901  Calendar 


WRITE    FOR.    ONE 


r 


Decoration  for  Buildings 

OUR. 

Perfected  Granite 
rLoofing 

Requires  no  Introduction  Give  it  &  Trial 

The    Ea.s1ern    Granite 
FLoofirvg    Company 

207-215    Provost   St..   Jersey    City.   N.  J. 


